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Executive Summary

Executive Summary

Background

Radiological surveys and remediation were previously conducted at former Hunters
Point Naval Shipyard (HPNS) as part of a basewide Time-Critical Removal Action
(TCRA). Tetra Tech EC, Inc. (TTtEC), under contracts with the Department of:the Navy
(Navy), conducted a large portion of the basewide TCRA, including Parcel'B. Data
manipulation and falsification were committed by TtEC employees during'the:TCRA. An
independent third-party evaluation of previous data identified additional potantial
manipulation, falsification, and data quality issues with data collegted:at Parcéel B {Navy,
2017, 2018). As a result, the Navy developed this work plan to.jnvestigate radiological
sites in Parcel B.

Project Purpose

The purpose of the investigation presented in this work plan:is to determine whether
current site conditions are compliant with the remédial action objective (RAO) in the
Amended Parcel B Record of Decision, Hunters'Roiht Shipyérd, San Francisco,
California (Project B ROD; Navy, 2009). The RAO fer radiglogically impacted soil and
structures is to prevent receptor exposure to fadiopuclides of concern (ROCs) at
concentrations that exceed remediation ‘goals (RGs):for all potentially complete
exposure pathways.

Scope
The radiological investigation will'be conducted at the following sites within Parcel B:

Former Sanitary Sewer and Storm Drain Trenches
Building 103

Building 113

Building 113A

Formet Building 114

Building' 130

Building 140

FormerBuilding 142

Building, 146

Fornier Building 157

The sites and the locations of work are shown on Table ES-1 and Figure ES-1.

Soil Investigations

Soil investigations will be conducted at the following areas:
 Former sanitary sewer and storm drain Trenches

s Former building sites and surface soil associated with existing buildings
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Soil investigation areas will be divided into trench units (TUs) and surface soil survey
units (SUs). The sizes and boundaries of the TUs and surface soil SUs will be based on
the previous plans and reports.

Former Sanitary Sewer and Storm Drain Trench Units

For the TUs associated with former sanitary sewers and storm drains, a phased
investigation approach was designed based on a proposal by the regulatory agencies to
achieve a high level of confidence that the Parcel B ROD RAO has been met for soil.
For Phase 1, 100 percent of soil will be re-excavated and characterized at 33 percent of
TUs in Parcel B. Soil sampling at the remaining 67 percent of TUs will be performed as
part of Phase 2 to increase confidence that current site conditions ecomiply with the
Parcel B ROD RAO. The Navy will re-excavate 100 percent of Phase 2 TUs;jf
contamination is identified in Phase 1 TUs. For both Phase 1 TUs"and Phase 2 TUs, the
durable cover (including asphalt, asphalt base course, conctete, gravegl, debris, or
obstacles) will be removed to expose the target soils.

Phase 1

Phase 1 includes the radiological investigation on‘a targeted gréup of TUs. Twenty-four
of the 70 former sanitary sewer and storm drainls'were selected for the Phase 1
investigation.

The radiological investigation of soil incliides:
e Collection of systematic soil samplesfrom.each TU
e Gamma scan survey of 100 percent of.the soil

e Collection of biased soil samples, where necessary, based on the gamma scan
measurements

The targeted TUs were:selected based on the highest potential for radioclogical
contamination. The following information was used to select the units:

s Historigal doeumentation of specific potential upstream sources, spills, or other
indicators‘of potential contamination (see Historical Radiological Assessment,
Hitirters Roint Anhex, Volume I, History of the Uses of General Radioactive
Material 1939-2003 [HRA,; Naval Sea Systems Command (NAVSEA), 2004])

e Signs'of potential manipulation or falsification from the soil data evaluation

All of the,soil (100 percent) will be excavated to the original TU boundaries, as
practicable, and gamma scan surveys of the excavated material will be conducted.
Excavated soil will be gamma scanned by laying it out on Radiological Screening Yard
(RSY) pads for a surface scan. Following excavation to the original TU boundaries,
additional excavation of approximately 6 inches of the trench sidewalls and floors will be
performed to provide ex situ gamma scanning and sampling of the trench sidewalls and
floors. The excavated soil from within each trench and the over-excavation will be
tracked separately, and global positioning system (GPS) location-correlated results will
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be collected.

Systematic and biased samples will be collected from the excavated soil from the TUs
collected from each excavated soil unit and TU yntif an agreement based on the dala
variabilily observed in the soll is reached between the Navy and requiatory agencies.
The soil samples will be analyzed for the applicable ROCs by accredited off-site
laboratories. Soil sample locations will be surveyed using GPS. If the investigation
results from the gamma scan surveys and results from analysis of systematic and
biased soil samples of the over-excavated material demonstrate exceedances of the
RGs that are not attributed to naturally occurring radioactive materiak{lNORM) o,
anthropogenic background, the material will be segregated for furthér.evéaluation. 'As
directed by the Navy, an in situ investigation and/or remediation of the trenchisidewalls
and floor will be performed prior to backfill.

Phase 2

At the remaining 46 TUs, a gamma scan survey of 100 per¢ent’of accessible surface
areas and soil sampling will be conducted. Subsurface soil samples will be collected via
borings, with a minimum of 18 borings within the tréachiandione boring every 50 linear
feet along the sidewalls of the trench. The borings will’be advanced beyond the floor
boundary of the trench or to the point of refisal ‘Gamimascans of the core will be
conducted. Borehole locations will be surveyed.using GPS. The soil samples will be
analyzed for the applicable ROC analysis'by accredited off-site laboratories.

Former Building Site and Existing Building Surface Soil Survey Units

At the 15 SUs associated with former Building sites and existing building surface soil,
the radiological investigation is based of surface soil on a proposal by the regulatory
agencies and includes;

e Collection of @ minimum of 48-2& systematic soil samples from each SU

e  Gamma scan survey:of 100 percent of the solil

s Collectitn.of blased soil samples, where necessary, based on the gamma scan
measuremerts

For all the.surface soil SUs, gamma scan surveys of 100 percent of the surface soil will
betériducted. GRS location-correlated results will be collected. Systematic and biased
samples will bé.collected from the surface soil SUs. The soil samples will be analyzed
for the ‘applitable ROCs by accredited off-site laboratories. Soil sample locations will be
surveyediising GPS.

Building Investigations

Investigations of interior surfaces will be performed for the foliowing buildings:

e Building 103
e Building 113
e Building 113A
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e Building 130
¢ Building 140
s Building 146

Buildings will be divided into SUs, and the sizes and boundaries of the SUs will be
based on the previous plans and reports. The radiclogical investigation will be
conducted to include:

¢ Collection of a minimum of 18 systematic static alpha-beta measurepients from
each SU

¢ Alpha and beta scan surfaces

¢ Collection of biased static alpha-beta measurements wherginegessayry; based on
the alpha-beta scan measurements

¢ Collection of swipe samples

Building 103 includes seven SUs consisting of exposed soil in the crawlispace that will
be investigated the same as Phase 1 surface soil SUs.

For Building 140, data will be collected consisteritwith the Téchnical Memorandum to
Support Unrestricted Radiological Release of Building 140 including the Suction
Channel and Discharge Piping, Hunters Point:Shipyard, San Francisco, California
(TtEC, 2011) to confirm the conclusion. ofino further aétion.

Data Evaluation and Reporting

Data from the radiological investigation will be' evaluated to determine whether the site
conditions are compliant with the Parcel B ROD RAO. If the residual ROC
concentrations are below the RGs inithe Parcel B ROD (Navy, 2009) or are shown to be
NORM or anthropogepi¢ backgfound, then the site conditions are compliant with the
Parcel B ROD RAQ: Ségtion 5.0 of this work plan provides additional information and
details on data evgluation‘and reporting.

The following'iriethods. will be used to determine whether the residual ROC
concentrations ‘conmply with the Parcel B ROD RAO:

s Each sample and static measurement result will be compared to the
corresponding RG. If all residual ROC concentrations are less than or equal to
the ‘corresponding RG, then site conditions comply with the Parcel B ROD RAO.

¢ Sample and measurement data will be compared to appropriate RBA data and
multiple lines of evidence will be evaluated to determine whether site conditions
are consistent with NORM or anthropegenic background. The data evaluation
may include, but is not limited to, population-to-population comparisons, use of a
maximum likelihood estimate (MLE) or background threshold value, graphical
comparisons, and comparison with regional background levels. If all residual
ROC concentrations are determined to be consistent with NORM or
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anthropogenic background, then site conditions comply with the Parcel B ROD
RAO.

¢ [Each radium-226 (22°Ra) sample result exceeding both the corresponding RG
and the expected range of background will be compared to concentrations of
other radionuclides in the uranium natural decay series (see Section 5.6). If the
concentrations of radionuclides in the uranium natural decay series are
consistent with the assumption of secular equilibrium, then the 22°Ra
concentration is NORM, and site conditions comply with the Parcel BROD RAO.

If the investigation results demonstrate that there are no exceedances determined from
a point-by-point comparison with the RGs at agreed upon statisticalicotifidernice leveéls,
or that residual ROC concentrations are NORM or anthropogenic backgrotind; then a
remedial action completion report {(RACR) will be developed.

If the investigation results demonstrate exceedances of the RGsidetermined from a
point-by-point comparison with the RGs at the agreed gipon, statistical.confidence levels
and are not shown to be NORM or anthropogenic backdround, then remediation will be
conducted, followed by a RACR.

The RACR will describe the results of the investigation explain remediation performed,
compare the distribution of data from the sites, with applicable reference area data, and
provide a demonstration that site condjtions are compliant with the Parcel B ROD RAO
through the use of multiple lines of gvidence, including application of statistical testing
with agreed upon statistical confidence levelsion the background data.

Table ES-1: Soil Trench Units and Building Site Survey Units

TUs 1-3, 5-12, 14-20, 22, 24-25, 27-
30, 37, 40-44, 48, 51A, 52-53, 55,
58, 60-64, 125-128

Former Sanitary Sewer” | Tis 4, 13, 21, 23, 26, 33, 36, 39, 45,
and Storm Drain 47580, 50A, 51, 54, 56-57, 59, 65,
T h 130-132, 186

Building 103 SUAtoSUG

Former Bujlding, 114 SU-001 to SU-002

Former Building 142 SU-001 to SU-003

Formegr Building 157 SU-005 to SU-007

Building 103 SU-001 to SU-014, SU-016 to SU-033

Building 113 SU-001 to SU-033

Building 113A SU-001 to SU-016

Building 130 SU 001 to SU-040

Building 140 Data to be collected consistent with the Technical Memorandum to Support

Unrestricted Radiological Release of Building 140 Including the Suction
Channel and Discharge Piping (TTHEC, 2011)
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Building 146 SU-001 to SU-007, SU-012 to SU-024, SU-030 to SU-042
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Figure ES-1: Soil and Building Sites
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Acronyms and Abbreviations

Co cobalt-60

03y strontium-90

S0y yttrium-80

®Te technetium-99

¥7Cs cesium-137

210B; bismuth-210

210pp lead-210

210pg polonium-210

214Bj bismuth-214

214pp lead-214

218pg polonium-218

22Rn radon-222

?%Ra radium-226

20Th thorium-230

=4y uranium-234

=8 uranium-238

¥py plutonium-239

A shift

pCi/mL mictiocurie(s) per milliliter

uR/Mr microroentgens per hour

o standard deviation

AHA activity hazard analysis

ALARA as low as reasonably achievable

ANSH American National Standards Institute

APP Accident Prevention Plan

ASTM ASTM International (formerly American Society for Testing and Materials)

bgs below ground surface

BMP best management practice

BRAC Base Realignment and Closure

BTV background threshold value

CCR California Code of Regulations
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Acronyms and Abbreviations

CDPH
CERCLA
CFR

cm

cm?
om/s

cpm
cpm/uR/hr
cps

CSM

Cso

DAC

dBA

dpm
dpm/100 cm?
DOT

DQA

DQO

DTSC

EM

ESU

Gilbane

GPS
HAZWOPER
HPNS

HRA

keV

LBGR
Levine-Fricke
LLRW

m2

California Department of Public Health
Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

centimeter(s)

square centimeter(s)

centimeter(s) per second

count(s) per minute

count(s) per minute per microroentgen per hour
counts per second

conceptual site model

Caretaker Site Office

derived air concentration

decibels

disintegration(s) per minute

disintegration(s) per minute per, 100 squiare sentimeters
Department of Transportatiori

data quality assessment

data quality objective

California Departmett of.T oxic Substances Control
Environmental Manager

excayation soil unit

Gilbane Federal

global positioning system

Hazardous Waste Operations and Emergency Response
Hunters Point Naval Shipyard

Historical Radiological Assessment

identification

investigation level

International Organization for Standardization
kiloelectron volt

lower boundary of the gray region

Levine-Fricke Recon, Inc.

low-level radioactive waste

square meter(s)
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Acronyms and Abbreviations

m3
m/s
MARSSIM
MDC
MDCR
MLE
MOU
NA
Nal
Nal(Tl)
NAVSEA
Navy
NORM
NRC
NRDL
NUREG
OSHA
pCilg
PPE
PRC
PRSO
QA
Qc
RACR
RAO
RASO
RBA
RCA
RCRA
RCT
rem
RG
ROC
ROD

cubic meter(s)

meter(s) per second

Multi-Agency Radiation Survey and Site Investigation Manual

minimum detectable concentration
minimum detectable count rate

maximum likelihood estimate
memorandum of understanding

not applicable

sodium iodide

sodium iodide activated with thallium
Naval Sea Systems Command
Department of the Navy

naturally occurring radioactive material
Nuclear Regulatory Commission

Navy Radiological Defense Laboratory
Nuclear Regulatory Commission Regulation
Occupational Safety and'Health Administration
picocurie(s) per graim

personal protective eguipment

PRC Environmetital Management

Project Radiation Safety Officer

quiality assurance

quality ¢antro

remedial action completion report
temedial action objective

Radiological Affairs Support Office
reference background area

radiologically controlled area

Resource Conservation and Recovery Act
Radiological Control Technician
roentgen(s) equivalent man
remediation goal

radionuclide of concern

record of decision
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Acronyms and Abbreviations

ROI
ROICC
RPM
RSY
RWP
SAP
SFU
SIMS
SOP
SSHO
SSHP
SuU
SWPPP
TCRA
TIEC
TU
UBGR
USA North 811
USEPA
VD
Vo
VSP

region of interest

Resident Officer in Charge of Construction
Remedial Project Manager

Radiological Screening Yard

Radiation Work Permit

Sampling and Analysis Plan

sidewall floor unit

Survey Information Management System
standard operating procedurée

Site Safety and Health Officer;

Site Safety and Health Plan

survey unit

Stormwater Ppllution Preyeption Plan
time-critical remayal action

Tetra Tech EC, Inc.

trenich unit

upper baundary of the gray region
Underground Service Alert of Northern/Central California and Nevada
Wnited. States Environmental Protection Agency
virtual detector

volatile organic compound

Visual Sample Plan
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1.0 Introduction

This work plan presents the tasks and procedures that will be implemented to
investigate and evaluate radiologically impacted sites in Parcel B at former Hunters
Point Naval Shipyard (HPNS), San Francisco, California (Figure 1-1). Radiological
surveys and remediation were conducted previously at HPNS as part of a basewide
Time-Critical Removal Action (TCRA). Tetra Tech EC, Inc. (TtEC), under contracts with
the Department of the Navy (Navy), conducted a large portion of the basewide TCRA,
including Parcel B. Data manipulation and falsification were committed by, TtEG
employees during the TCRA. An independent third-party evaluation of TtEC data
identified evidence of manipulation, falsification, and data quality issues'with.data
collected at Parcel B. As a result, the Navy will conduct investigations'af radiglogically
impacted soil and building sites in Parcel B that were surveyed by TEC {Figure 1-2).

The purpose of the investigation presented in this work plan is to'determine whether site
conditions are compliant with the remedial action objective (RAQ) in the Amended
Parcel B Record of Decision, Hunters Point Shipyard, San:Francisco, California (Parcel
B ROD; Navy, 2009). The RAO for radiologically impacted soil and structures is to
prevent receptor exposure to radionuclides of.gongern (ROCS) at concentrations that
exceed remediation goals (RGs) for all potentially complete exposure pathways.

The lead agency at HPNS is the Navy; and the leadféderal regulatory agency is the
United States Environmental Protection Agency (USEPA). The Navy will continue to
work with USEPA and the State of Cdlifornia throughout the planning and site
investigation process.

The approach for collection and evaluation of data is based on the Parcel B ROD (Navy,
2009) and this work plan. For soil, a phased approach, based on a proposal by the
regulatory agencies,was designed to achieve a high level of confidence that ROD RGs
have been met. For Phasg 1, 100 percent of soil will be re-excavated and characterized
at 33 percent of trench.units,(TUs) associated with former sanitary sewers and storm
drains in Parcel.B. Sajl sampling and gamma scan surveys at the remaining 67 percent
of TUs will be performeéd. as part of Phase 2 to increase confidence that current site
conditiofis comply withithe Parcel B ROD RAO. The Navy will re-excavate 100% of
Phase 2 Tls!if.contamination is identified in Phase 1 TUs. Because the survey design
and implementation methods in this work plan are based on the regulators’ proposal
and their comments and compliance with the RGs in the Parcel B ROD (Navy, 2009),
only applicable elements of the Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM) (USEPA et al., 2000) are incorporated.

The activities presented in this work plan will be conducted in accordance with this work
plan, the sampling and analysis plan (SAP; Appendix A), and a separate accident
prevention plan/site safety and health plan (APP/SSHP). Specific procedures to ensure
data quality and worker safety are described in the SAP and APP/SSHP. Project
requirements, including personnel roles and responsibilities, required training, and
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health and safety protocols are presented in Section 6.0, based on Gilbane Federal
{Gilbane) leading and conducting the field activities.
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2.0 Conceptual Site Model

This section provides an updated conceptual site model (CSM) (Table 2-1). The CSM
summarizes the site description, history, and current status related to former sanitary
sewers and storm drains and radiologically impacted buildings identified in the Historical
Radiological Assessment (HRA; NAVSEA, 2004). The sanitary sewers and storm drains
were once a combined system, and had been identified as radiologically impacted
because of the possibility that radioactive waste materials were disposed of in sinks and
drains, and the potential for the surrounding soil to be impacted by leakage and ‘soil
mixing during repairs. A removal action was initiated in 2006 to remoye the:sanitary
sewers and storm drains. The removal action included excavation, of.ovérbuiden soil,
removal of pipelines, plugging of open sanitary sewers and storm draing leftin;place
during the removal process, ex situ radiological screening and sampling of the pipeline,
and performance of final status surveys of the excavated soil and trengh surfaces
exposed by excavation. Soil was removed to a minimum.of 1 foot below'and to the
sides of the sanitary sewer and storm drain piping.

Following the investigation and removal actions, there were:allegations that TIEC
potentially manipulated and falsely represented data, and sorrie allegations have since
been confirmed. In addition, the on-site laboratary tised & Bcreening method to analyze
radium-226 (225Ra) that may have reported atievels higher than actual radioactivity.
TIEC presented CSMs in removal actign completion reports that were based on
potentially falsified data and screenifig results for,226Ra reported by the on-site
laboratory (results were biased high).

The results of additional investigation activities presented in this work plan will be used
to update the CSM as needed.
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Table 2-1. Conceptual Site Model

Site Name Former Hunters Point Naval Shipyard (Parcel B)

Located on San Francisco Bay near the southeastern boundary of San Francisco, California. HPNS
encompasses approximately 848 acres, including approximately 416 acres on land, at the point of a
high, rocky, 2-mile-long peninsula projecting southeastward into San Francisco Bay. Parcel B occupies
59 acres in the northern portion of HPNS (Figure 1-1).

Site Location

Navy Radiological Defense Laboratory (NRDL) activities associated with analyzing samples from
nuclear weapons tests, scientific studies (fallout, plant, animal, materials), and production and use of
calibration sources.

The HRA also documents (in Table 5-1) that the Navy had five radioactive licenses with the Atomic
Energy Commission for cesium-137 ('¥Cs), one for a quantity of 3,000 curies and a separate
quantity of 20 curies of '¥’Cs. Two licenses indicate that "*’Cs was in sources. In some cases, the

Site Operations and History Navy made its own sources with '¥Cs.

Use of radiography sources.

Use and potential disposal of radiological commodities, including discrete devices removed from ships
(e.g., deck markers, radium dials) and welding rods.

Historical radiological material use documented in the HRA (NAVSEA, 2004) lists “impacted sites” -
sites with potential for radioactive contamination.

Former surface soil impacted by fallout may be subsurface soil today because of fill activities.

Portions of the facility were created from fill with some background levels of radionuclides (e.g., NORM
and fallout). Dredge spoils from local berths were used as fill for some areas. Trenches were backfilled
following removal of sewer lines. Trench backfill is mixed, but documentation of source is available (on-
site fill, off-site fill, or mixture). Bay mud or bedrock marks the bottom extent of fill material.

The site drainage system was designed in the 1940s to discharge to San Francisco Bay and was
separated into sanitary sewers and storm drains in 1958, 1973, and 1976, but never completed.

Historical Site Conditions

Potential spills and releases from:
Storage of samples from nuclear weapons tests at various NRDL; facilities

Potential Historical NRDL waste disposal operations
Sources of Incidental disposal of radioluminescent commodities (e.g.; dials;.deckimarkers) during maintenance,
Radiological individually or aitached to equipment.

Contamination Leaking radiography sources could affect buildings Jisted in HRA Tahile 6-1.

Small amounts of liquid low-level radioactive waste (LLRYY) were:authorized for release with dilution to
sanitary sewers based on regulations in plageat the time:

Known Release Areas (from Section 6.4.0f'the HRA):
Release Areas in

Parcel B (within | NS
work scope) Potential Releases Identified after the HRA

None

Impacted Buildings with High Contamination Potential (from Table 8-2 of HRA):

None

Impacted Buildings with Moderate Contamination Potential (from Table 8-2 of HRA):

None

Impacted Buildings with Low or:No Contamination Potential (from Table 8-2 of HRA):

Building 103 — Leased building'built as a standard WWII wooden barracks; i.e., long, narrow rectangular

building topped by'a shallow gabled roof with narrow eaves. Building 103 was used as a submarine

crew barracks and dégontamination center for Operations Crossroads personnel.

Pé’éﬁ?g:' Buildirig 113 — Three-story wood-framed shop building with a shallow gabled roof. Its former uses

Areas incllde tug maintenance, salvage diver facility, torpedo storage and overhaul, and storage of atomic
weapons test samples.

Building 113A:— Concrete storage vault enclosed by a corrugated metal-sided shallow gable roof
structure. It was formerly used as a torpedo storage building, non-destructive test facility, machine
andimaintenance shop, shipyard analytical laboratory, radioactive material/waste storage facility, and

| ted Biiildi as'a radiographer’s vault.

oL B (ithaky.| Building 114 — Demolished building that housed the NRDL design branch and tecfinical library.

wark scope) Building 130 — Wood-framed shop building built in 1944 that includes open sheds on both sides and an
almost flat, shallow gabled roof with wooden sliding industrial doors at either end. Building 130
currently is used for environmental hazardous material storage. Formerly it was used as an LLRW
storage area, pipe fitter shop, ship repair shop, machine shop, and metal-working shop.

Building 140 — Unoccupied one-story rectangular brick building with a rounded eastern end resembling
an apse. Building 140 was used as a dry dock pump house and discharge channel.

Building 142 — Demolished concrete building that was used as an air raid shelter, weapons test high-
level sample storage area, and a low background sample counting room.

Building 146 — Wood-framed structure with a shallow gable roof with windows built in 1945. Its former
uses included industrial and photo laboratory, general shops, radioactive waste storage area, and
radioluminescent device tum-in building.

Building 157 — Demolished corrugated metal, wood-framed structure. Building 157 was used as a
shipyard industrial laboratory, non-destructive testing and sound laboratory, metals testing shop, and
metal shop.

Buildings Identified after the HRA:

None
2%%Ra (Buildings 103, 113A, 114, 130, 140, 142, 146, 157)
Radi lid . ‘ 137Cs (Buildings 103, 113, 113A, 114, 130, 140, 142, 146, 157)
adionuclides of Concern for . 0 By il
Parcel B (from Table 8-2 of HRA)1 Strontium-90 (*°Sr; Buildings 103, 113, 114, 140, 142, 146)
Cobalt-60 (8°Co; Building 157)2

Plutonium-239 (?*°Pu; Buildings 103, 113, 140, 142)

1 The site-specific ROCs for the soil and building investigations are listed in Table 3-4 and Table 4-1.
2 The most recent documented use of Building 157 as an industrial laboratory was 1984 (HRA Table 3-4); therefore, any residual °Co (half-life = 5.26 years) has
undergone decay of nearly seven half-lives.
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Table 2-1. Conceptual Site Model

Potential Migration Pathways

Releases to soil and air.
Releases to sanitary sewer lines.
Buildings with known releases
Releases fo storm drains.
Incomplete separation from sanitary sewer lines
Runoff from surface spills.

Releases from potentially leaking storm drain and sanitary
sewer lines to surrounding soil (lines and soil now
removed).

Release of sediments from breaks or seams during power washing of drain lines.

Potential Exposure Pathways

Soil:
External radiation from ROCs

Incidental ingestion and inhalation of soil and dust with ROCs for intrusive activities disturbing soil
beneath the durable cover (only construction worker receptor)

Building surfaces:
External radiation from ROCs
Inhalation and incidental ingestion of re-suspended radionuclides

Current Status

HPNS is not an active military installation. In 1991, HPNS was selected for closure pursuant to the terms
of the Defense Base Realignment and Closure (BRAC) Act of 1990. For more than 20 years, the
Navy leased many HPNS buildings to private tenants and Navy-related entities for industrial and
artistic uses. Current leases include art studios and a police department facility. Parcels A, D-2, UC-
1, and UC-2 have been transferred to the City and County of San Francisco for non-defense use, and
transfer of the remaining areas of HPNS also is planned.

All known sources removed by Navy using standards at the time.

Follow-up investigations resulted in removal of small volumes ofoil fo meet current RGs

Sanitary sewer and storm drain removal investigation conducted atParcelB from 2006 to 2010.

More than 4.7 miles of trench lines and 65,000 cubic yards of soil investigated and disposed of or
cleared for use as on-site fill

Trench excavations that have been backfilled now gbhtain iomogenized soil from on-site fill, off-site
fill, or a mixture of both

Uncertainties

Lower potential for radiclogical contamination than originally described in historical CSMs based on the
following lines of evidence:

Known sources have been removed.

Sanitary sewers and storm drains, and'1 fool of:s0jl sirrounding the pipe removed. The sewer lines
were removed to within 10 feet'of all buildings. Irnpacted buildings had remaining lines removed
during surveys of the buildings. Nonsimpacted buildings had surveys performed at ends of pipes,
and pipes were capped.

Any residual concentrations‘thay‘e 'modified by radiological decay (shorter-lived radionuclides, such
as '9Cs and 0Sr) or remobilization (including weathering and migration).

Sediment data from inisideipipe notindicative of a large quantity disposal or contamination.

Overestimation of #2Ra concentrations in soil by the on-site laboratory using an imprecise
measurement method.

Data manipulation, or falsification:
Data quality deficierigies.

137Cs and *°Sr are present:at HPNS because of global fallout from nuclear testing or accidents, in
addition to being potentially present as a result of Navy activities. Because of backfill activities, "*'Cs
arid °Sr fromifaliout and Navy activities are not necessarily only on the surface and may be present
in both.surface and subsurface soil.

Potentjal foriisolated radiological commadities randomly distributed around the site.

Trenghes where gamma scan data exceeded the investigation level (IL) and biased soil samples were

noticollected.

Notes:

80Co = cobalt-80

808y = strontium-90
37Cs = cesium-137
2%py = plutonium-239

BRAC = Base Realignment and Dlosure

IL = investigation level
LLRW = low-level radicactive waste

NORM = naturally occurring radioactive material
NRDL = Navy Radiological Defense Laboratory

pCi/g = picocurie(s) per gram
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3.0

Soil Investigation Design and Implementation

This section describes the data quality objectives (DQOs), ROCs, RGs, investigation
levels (ILs), and radiclogical investigation design and implementation for Parcel B soil.

3.1

Data Quality Objectives

The DQOs for the soil investigation are as follows:

Step 1-State the Problem: Data manipulation and falsification were cammitted
by a contractor during past sanitary sewer and storm drain rermoyval actions:and
current and former building investigations for soil. The Techinital Team evaluated
soil data and found evidence of potential manipulation agd falsification’‘The
findings call into question the reliability of soil data and there'is uncertainty
whether radiological contamination was present or remgaing in place. Therefore,
the property cannot be transferred as planned. Based on theiyncertainty and the
description of radiological activities in the HRA, therée is a potential for residual
radioactivity to be present in soil.

Step 2-ldentify the Objective: The prigiiary objective is to determine whether
site conditions are compliant with the:Pdicel B:ROD RAO (Navy, 2009).

Step 3-ldentify Inputs to the Objective; The ihputs include surface soil and
subsurface soil analytical datg;for the applitable ROCs and gamma scan
measurements to identify biased soil sample locations. RBA surface and
subsurface soil analyticalidata. for ROCs will also be used to confirm, or update
as necessary, estimates 6f natutally:ibccurring and man-made background levels
for ROCs not attributed to Nayy operations at HPNS.

Step 4-Define the Study-Boundaries: See Phase 1 and Phase 2 TUs and
surface soil sgirvey units (SUs) listed in Tables 3-1 through 3-3 and shown on
Figure 3-1

Step 5:Develop Decision Rules:

- M thedinvestigation results demonstrate that there are no exceedances
deterniined from a point-by-point comparison with the RGs at agreed upon
statistical confidence levels, or that residual ROC concentrations are NORM
or anthropogenic background, then a remedial action completion report
(RACR) will be developed.

— "if the investigation results demonstrate exceedances of the RGs determined
from a point-by-point comparison with the RGs at agreed upon statistical
confidence levels and are not shown to be NORM or anthropogenic
background, remediation will be conducted followed by preparation of a
RACR. Remediation will be based on the following:

> |f one Phase 1 TU does not meet the Parcel B ROD RAO, ali Phase 2 TUs
will be excavated.
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> |f all Phase 1 TUs meet the Parcel B ROD RAO, Phase 2 will be initiated
for TUs.

> If any one surface soil TU or Phase 2 TU does not meet the Parcel B ROD
RAO, the TU will be excavated.

The RACR will describe the resuits of the investigation, explain any
remediation performed, compare the distribution of data from the sites with
applicable reference area data, and provide a demonstration that site
conditions are compliant with the Parcel B ROD RAO through the use of
multiple lines of evidence including application of statistical testing'with
agreed upon statistical confidence levels on the background.data;

e Step 6-Specify the Performance Criteria: The data evalyation process for
demonstrating compliance with the Parcel B ROD RAO'Is presented in
Section 5.0 and depicted on Figure 3-2.

Compare each ROC concentration for every sample to.the corresponding RG
presented in Section 3.3.

> If all concentrations for all ROCs for d@ll samples are less than or equal to
the RGs, then compliance with thé'Raréél B ROD RAO is achieved.

Compare sample data to appropriate RBA datd from HPNS as described in
Section 5.0. Muitiple lines of gyidence will be evaluated to determine whether
site conditions are consistefit with NORM or anthropogenic background. The
data evaluation may include, but isinotfimited to, population-to-population
comparisons, use of amaximim likelthood estimate (MLE) or background
threshold value (BTVY;graphical.comparisons, and comparison with regional
background levels.

> |f all residual ROC,concentrations are consistent with NORM or
anthrogiogenic background, site conditions comply with the Parcel B ROD
RAQ:

> If any??2%Ra gamma spectroscopy concentration exceeds the 226Ra RG
and.the'tange of expected NORM concentrations, then the soil sample will
be.analyzed using alpha spectroscopy for uranium isotopes (specifically
dranjium-238 [238U] and uranium-234 [234U]), thorium isotopes (specifically
thoritim-230 [229Th]), and 22°Ra to evaluate equilibrium conditions. If the
concentrations of radionuclides in the uranium natural decay series are
consistent with the assumption of secular equilibrium, then the 226Ra
concentration is NORM, and site conditions comply with the Parcel B ROD
RAO.

If any result is greater than the RG and cannot be attributed to NORM or
anthropogenic background, remediation will be performed prior to backfilling.
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¢ Step 7-Develop the Plan for Obtaining Data:

Phase 1 TUs — The radiological investigation will be conducted on a targeted
group of 24 of the 70 TUs associated with former sanitary sewers and storm
drains in Parcel B (see Figure 3-1). For Phase 1 TUs, the durable cover
(including asphalt, asphalt base course, concrete, gravel, debris, or
obstacles) will be removed to expose the target soils. Soil will be excavated to
the original TU boundaries, as practicable. Following excavation to the
original TU boundaries, additional excavation of approximately 8:inches of the
trench sidewalls and floors will be performed to provide ex-situigamma
scanning and sampling of the trench sidewalls and floors. Excavated:soilwill
be 100 percent gamma scanned by laying it out on Radjologital Sereetiing
Yard (RSY) pads. Systematic and biased samples will:be collectéd from the
excavated soil for off-site analysis.

Phase 2 TUs — Additional gamma scan surveys angsgjl sampling will be
conducted on the remaining 46 TUs associatedwith former sanitary sewers
and storm drains in Parcel B (see Figure 3-1). Edch Phase 2 TU will undergo
a gamma scan survey of 100 percent ofigccessible ‘surface areas, along with
soil sample collection via borings from:soilwithin the former trench
boundaries and from soil representing the fofmertrench walls and floors, as
practicable. Prior to the survey, the:.durable tover (including asphalt, asphalt
base course, concrete, graveliidebris;.or'obstacles) will be removed to
expose the target soils. The borings willibe advanced approximately 6 inches
below the depth of previous:excavation'and will be gamma scanned upon
retrieval. Phase 2 willionly:be ‘performed if no contamination is found during
Phase 1. If contamination is found'during Phase 1, then all of the Phase 2
TUs will be excavated ang investigated in a manner similar to the Phase 1
TUs.

Surface Soil'§Us — The radiological investigation will be conducted at the

15 SUs associated with surface soil at Buildings 103 and former Buildings
114, 142;.and 15%:in Parcel B (see Figure 3-1). The SUs will be investigated
by eonducting a gamma scan survey of 100 percent of the surface solil, along
with sample collection from systematic and biased locations for off-site
analysis.

The sail:samples collected will be analyzed for the applicable ROCs by
accredited off-site laboratories and the results will be evaluated as described
in Step 6. Global positioning system (GPS) location correlated results will be
collected or surveying will be conducted.

3.2 Radionuclides of Concern

The ROCs for Parcel B soil are based on the HRA (NAVSEA, 2004) and Parcel B ROD
(Navy, 2009) as presented in Table 3-4.
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Former Sanitary Sewer and Storm Drain , 998r
Buildings 103, 114, 142, and 157 137Cs, 80Co2, 226Rg, 290Gy, 239py

Notes:
280Co s a ROC only for Building 157, whose most recent documented use as an industrial laboratory
was 1984 (HRA Table 3-4); therefore, 8°Co (half-life = 5.26 years) has undergone decay of nearly

seven half-lives.

3.3 Remediation Goals

The soil data from the radiological investigation will be evaluated to'detérmine whether
site conditions are compliant with the RAO in the Parcel B ROD.{Navy;:2009). The RAO
is to prevent exposure to ROCs at concentrations that exceed RGsifor all;potentially
complete exposure pathways. The RG for each ROC is presénted in Table 3-5. The soil
data will be compared to the applicable RGs using a single sample.comparison and
evaluated as described in Section 5.0.

Table 3-5: Soil Remediation Goals from Parcel'B ROD

137Cs 0.113
50Cqob 0,0361
239pye 2,59
226Ra 10d
08y 0.331
Notes:

aAll RGs will be applied as stated in the Parcel'8, R£ID. Analytical results also
will be compared to RGs or background yalues, whichever is higher.

b80Co is a ROC only for Bujiding 157, whose most recent documented use as
an industrial laboratory wis 1984 (HRA Table 3-4); therefore, *°Co (half-life =
5.26 years) has undeggone decay.of nearly seven half-lives.

© 29py is a ROC only for, Bujldings™403, 140, and 142.

4 The **Ra RG jg.1 pCi/giabiove background.

3.3.1 Investigation Levels

ILs are'media-specific or instrument-specific measurements that trigger a follow-up
response,isuch as further investigation, if exceeded.

ILs are expressed in units of the instrument’s response (such as counts per minute
[cpm]) and are used to indicate when additional investigations (Section 5.0) are
required. ILs are established for each instrument and vary with measurement type (e.g.,
scan, static). Scan measurements will be flagged when they exceed ILs.

For gamma scan surveys, measurements above the IL will prompt investigations that
may result in the collection of biased samples or additional field measurements to
determine the areal extent of the elevated activity. Potential causes of elevated gamma
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scan measurements may include discrete radioactive objects (e.g., deck markers),
localized soil contamination, measurement geometry effects, and NORM. Ex situ
gamma scan surveys will be performed using detector systems equipped with gamma
spectroscopy to provide real-time radionuclide-specific measurements. The spectra will
be evaluated using region of interest (ROIl)-peak identification tools for the ROCs that
correspond to gamma rays at 186 kiloelectron volts (keV) for 225Ra, 609 keV for 22°Ra
progeny bismuth-214 (2'4Bi), 662 keV for '3’Cs, and other gamma emissions associated
with the uranium and thorium decay series. The gamma scanning system will detect
137Cs photons; however, individual measurements are not intended to characterize
137Cs at or below the RG. In addition, gross gamma energy windows may:be'ised to
identify radiological anomalies that are not readily identified with a single gamma
energy, such as the bremsstrahlung radiation from a deck marker:eohtairiing 9°Sr.

The gamma spectroscopy detector system also may be used to assgss gamma scan
investigation locations using a 1-minute or greater static count'and spegtral analysis to
compare the activity at a specific point to background. For.,gamma sgan investigations,
the net spectrum will be plotted and the critical levels assessed for ROC-specific energy
ranges to find out if there is any activity present above background. Critical levels, as
defined in the MARSSIM Section 6.7.1, represent thtesholds:above which net counts
are statistically greater than background. If the gammaispegtroscopy detector system
be collected; otherwise, the count spectra will be provided in the data reports. The
analysis of gamma scan data collected by'the RS:700 mobile gamma-ray detection
system and triggers for further investigation are described in Section 3.5.1.1. ILs for
other field instrumentation are typically‘equal to'an upper estimate of the instrument-
and material-specific background, such.as:the mean plus three standard deviations.
Section 3.5 describes the minimum, gamma scan survey instrument requirements and
the methodology to determine instrument gamma scan minimum detectable
concentrations (MDCgJ in soil.

3.4 Radiological Investigation Design

This section deseribed the design of the radiological investigation, including gamma
scan surveys and soil:isampling. The radiological investigation design is primarily based
on methads, techhiques, and instrument systems to demonstrate compliance with the
Parcel'B,ROD RAO (Navy, 2009). The SAP (Appendix A) provides additional guidance
on soil sampling, chain-of-custody, laboratory analysis, and quality assurance
{QA)/gquality control (QC) requirements.

There are two types of Parcel B soil investigations discussed in this section:

* Surface and subsurface soil associated with former sanitary sewer and storm
drain lines (TUs)

* Surface soil associated with Building 103 and former Buildings 114, 142, and 157
(SUs)
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A phased investigation approach is planned for surface and subsurface TU soil
associated with former sanitary sewer and storm drain lines. Phase 1 includes the
radiological investigation of 24 of 70 previously established TUs in Parcel B and
Phase 2 includes the remaining 46 TUs in Parcel B. The approach is based on a
proposal by the regulatory agencies to achieve a high level of confidence that the Parcel
B ROD RAO has been met for soil. For Phase 1, 100 percent of soil will be re-
excavated and characterized at 33 percent of the TUs in Parcel B. Soil sampling and
gamma scanning at the remaining 67 percent of the TUs will be performed as part of
Phase 2 to increase confidence that current site conditions comply with the Parcel B
ROD RAO. The Navy will re-excavate 100% of Phase 2 TUs if contaminationiis
identified in Phase 1 TUs. For both Phase 1 TUs and Phase 2 TUs, ttie durable gaver
(including asphalt, asphalt base course, concrete, gravel, debris, gr dbstacles) will be
removed to expose target soils.

The radiological investigation of the 15 previously established surface soil SUs in
Parcel B will consist of a gamma scan survey of 100 pereent of aceessible surface
areas followed by soil sampling.

The principal features of the investigation protocol to:be:applied to the Parcel B TUs and
surface soil SUs are discussed herein and incliide;

Number of samples

Locating samples

Establishing radiological background
TU design

SU design

To the extent possible, manual dataientries will be reduced or eliminated through the
use of electronic data gollection;and transfer processes.

3.4.1 Number of Samples

Soil samples-will be &ollected on a systematic sampling grid and/or from biased
locations identified:by the gamma scan surveys. The number of systematic soil samples
collected ‘will:be 'based:on the guidance described in MARSSIM Sections 5.5.2.2 and
5.5.2.5 using #°Ra as the example basis for calculating the minimum sample frequency.
Even if the MARSSIM-recommended or other statistical tests are not used to evaluate
site data, thesé calculations will serve as a basis for determining the number of samples
per SU'tp be collected. The number of biased samples will be determined based on
results of §amma scan surveys, and a minimum of 3 biased samples {or 4 blased
samples when
blased-sample-wil

Hhe-collected-in-every- T-and - 8U.

Additicnal biased soil samples will be collected from locations on each radioclogical
screening yard (RSY) pad or SU that represent the region of interest (ROI) with highest
z-score for each ROC. In total 10 ROIs have been established for radium and its
progeny as well as other naturally occurring or anthropogenic gamma-emitting
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radionuclides that may be of interest for soil excavated from formal sanitary sewer,
formal storm drain lines, formal buildings site, and building crawl space. T

A minimum of 3 biased samples (or 4 biased samplés whén 2%2Th is an ROC) will be
collected in every TU and SU scanned using the R8-700. Biased samples will be
collected from the location of the highest Sgan z-s5core location for each gamma-emitting
ROC, as well as from the highest scan z-scote logation from RO! 10 (gross gamma).
For ROCs that have multiple RS:700 RQls (i.e 1?%Ra), the highest scan z-score among
those ROls will be selected for'bjased sampling. In addition, biased samples will also be
collected if gamma static measurément [dentify elevated locations as described in
Section 3.3.1. If the locations of the selected biased samples are co-located (for
example, if the highest scan z-geore location for '3’Cs and the highest scan z-score
location for gross gamma are the same location), one biased sample will be collected
per location, as appropriate,

MARSSIM Section 5.5,2.2 defines the method for calculating the number of soil
samples when tesidual fadioactivity is uniformly present throughout an SU. Therefore,
determining the nimber of samples will be based on the following factors:

¢ RG for, radioactivity in soil (upper boundary of the gray region [UBGRY])

¢ :l_ower boundary of the gray region (LBGR}

s Estimate of variability (standard deviation [s]) in the reference area and the SUs
¢ Shift (::A4=UBGR-LBGR)

¢ Relative shift ((UBGR-LBGR]/s) (see Equation 3-1)

¢ Decision error rates for making a Type | or Type Il decision error that the mean or
median concentration exceeds the RG (determined via MARSSIM Table 5.2)
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Each of the preceding factors is addressed in the following paragraphs. Example data
are provided to assist in explaining the process for calculating the minimum sample
frequency. Actual numbers of samples for SUs will be based on reference area data
once they become available. The data quality assessment (DQA) of SU data will include
a retrospective power curve (based on the MARSSIM Appendix | guidance) to
demonstrate that a sufficient number of samples was collected to meet the project
objectives.

The ?26Ra RG is defined as 1 pCi/g plus background. As a basis for the calculations, the
background 225Ra soil concentration is assumed to be 1 pCi/g.

MARSSIM defines a gray region as the range of values in which the'conseguences of
decision error on whether the 22°Ra concentration is less than of exceeds the RG are
relatively minor. The RG of 1 pCi/g of 22Ra above background (1 pi/g) was selected to
represent the UBGR (2 pCi/g). The LBGR is the median concentrationiin the SU, and
the retrospective power will be determined as soon as practical after the survey is
completed. Given the absence of data prior to performiing the irivestigation activities,
MARSSIM Section 2.5.4 suggests arbitrarily seleciing the:L. BGR ‘as half the RG.
Therefore, for this example, the LBGR = 0.5 pCi/g +i] pCi/gi= 1.5 pCi/g. Assuming the
UBGR equals the RG, then &4 = 0.5 pCi/g forthisiexample,

MARSSIM defines s as an estimate of the standard. deviation of the measured values in
the SU. Because SU data will not be gvailable untjl the investigation activities are
completed, MARSSIM recommendsiusing the standard deviation of the RBA as an
estimate of s. Given the absence;of datd prior t6¢ performing the investigation activities,
an arbitrary value of 0.25 pCi/g'has begn'selected as an estimate of s for this example.

The relative shift is calculated based:on MARSSIM guidance (Section 5.5.2.2) as shown
in the following equatioh:

Equation 3-1

A “{UBGR =LBGR) (RG —LBGR) (20-1.5)
e = = = =20
) o o 0.25

The minimum number of samples assumes the 22°Ra concentration in the SU exceeds
the RGi:Type |'decision error is deciding that the 22°Ra concentration in the SU is less
thari:the RG when it actually exceeds the RG. To minimize the potential for releasing
soil with coricentrations above the RG, the Type | decision error rate is set at 0.01. A
Type 1l degision error is deciding that the 22Ra concentration exceeds the RG when it is
actually less than the RG. To protect against remediating soil with concentrations below
the RG, the Type Il decision error rate is set at 0.05.

MARSSIM Table 5.3 lists the minimum number of samples to be collected in each SU
and RBA based on the relative shift and decision error rates. For a relative shift of 2,
with a Type | decision error rate of 0.01 and Type |l decision error rate of 0.05,
MARSSIM Table 5.3 recommends a minimum of 18 samples in each SU and RBA. For
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example, for Phase 1, a minimum of 18 samples would be collected for every 152 cubic
meters (m®) of soil (calculation provided in Section 3.4.4.2).

The minimum number of samples per SU will be developed based on the variability

observed in the RBA data. A retrospective power curve will be prepared to demonstrate
that the number of samples from each SU was sufficient to meet the project objectives.
If necessary, additional samples may be collected to comply with the project objectives.

3.4.2 Locating Samples

Systematic soil samples will be located using Visual Sample Plan (VSP) saftware (or
equivalent). Each TU or SU will be mapped, such that, at a minimuft; 18:gystematic soll
samples will be collected in each TU or SU. The systematic scil.8amples willibe plotied
using a random start triangular grid using the VSP software (or equivalent) with GPS
coordinates for each systematic sample.

3.4.3 Radiological Background

RBA samples and measurements have been colle¢ted andigvaltated to provide
generally representative data sets estimating natural background and fallout levels of
man-made radionuclides for the majority of soil$:at MFENS: and presented in the Final
Background Soil Study (CH2M Hill, 2020). The RBA characterization incorporated three
survey techniques: gamma scans, surface:soil sampling, and subsurface soil sampling
to support data evaluations. Background values for the Offsite Reference Background
Area, located at San Bruno Mouptain, aré foundin Table 6-6 and of the Background
Soil Study and discussed in Se¢tion 5.2.5:0f:the same document (CH2M Hill, 2020).
These soil background values will:be utilized as deemed applicable by the
Memorandum to File Regarding Radiolagical Remediation Goals for the Removal Site
Evaluation Workplan for Parcels:B, C,'D-1, D-2. E. G. UC-1, UC-2, UC-3 (Navy, 2021).
Consistent with the résponses to comments on the Background Soil Study, the Navy
retains the right tg use data collected from Background Area 1 (Parcel B) as part of a
secondary evaluation.when determining whether a sample result that exceeds both the
RG and an Offsite Reference Background Area value represents background or site-
related contamination, The background {or reference) date will be oblained from

Building 808,
3.44 Phase 1 Trench Unit Design

Radioldgical investigations will be conducted on a targeted group of 24 of the 70 TUs
associated with former sanitary sewer and storm drain lines (Figure 3-1). The former
TUs selected for Phase 1 investigation were based on their location adjacent to
(downstream/upstream from) impacted buildings. The names, sizes, and boundaries of
the TUs will be based on the previous plans and reports (Table 3-1).

The Phase 1 TUs will be re-excavated to the previous excavation limits by making
reasonable attempts to ensure accuracy in relocating the former TU boundaries (see
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Section 3.6.3). The excavated soil material will be investigated by gamma scan surveys
and systematic and biased soil sample collection following the RSY pad process
(Section 3.6.3.2). Trench unit soils will be segregated from other trench unit materials
throughout the excavating, drying (if necessary), handling, screening, and sampling
process to avoid cross-contamination or dilution of contamination. If the investigation
resuits from the gamma scan surveys and results from the analysis of systematic and
biased soil samples demonstrate potential exceedances of the RGs and background,
the material will be segregated for further evaluation as described in Section:5.3.

To address the Phase 1 radiological investigations of the former trench sidewalls and
floors, a strategy to excavate the former trenches to the previous excayvation limits,iand
to over-excavate at least an additional 6 inches outside the estimated previous
boundaries of the sidewalls and bottoms of the TUs will be employed. The exhumed
over-excavated material will represent the trench sidewalls and bottom and, will be
gamma scanned and sampled ex situ, to provide the following‘benefits;

e Significant improvement of the measurement quality. for gammia scan surveys by
controlling the measurement geometry.

— Material thickness will not exceed 9 inches;, régardless of whether the
material has been re-excavated or is the additional sidewall/floor material.

— Use of large-volume sodium iodide {Nal). detectors with shielding.
— Use of large-volume Nal detectors withispectroscopy.

¢ Reducing the potential safely risks assogjated with in situ trench sidewall and
bottom gamma scanning and sampling:

e Reducing the water managementrequired to de-water trenches to provide
unsaturated material for investigation.

¢ Increasing asgurance that all potentially impacted materials are investigated
because ofithe inhegrent limitations of finding exact boundaries.

The over-excavated material (representing sidewalls and floors) will be investigated in
the same fashion as the.excavated soil: by gamma scan surveys and soil sample
collection by:the RSY"pad process (Section 3.6.3.2). The over-excavated material
representing trench sidewalls and floors will be maintained as separate volumes (e.g.,
piles) of'soif from'the original excavated soil. If the investigation results from the gamma
scanigsurveys and results from the analysis of systematic and biased soil samples of the
over-exgavated material demonstrate exceedances of the RGs or background,
whicheveris higher, the material will be segregated for further evaluation. An
investigation of the trench sidewalls and floor will be performed as described in

Section 5.3. An example Phase 1 TU location is presented on Figure 3-3.

3.4.4.1 Nomenclature of Phase 1 Trench Units
The former TUs will be excavated and characterized in “batches” or soil units that will be

given new unique identifiers at the time of excavation by the geologist or Radiological
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Control Technician (RCT). Excavated material representing the backfill material from
former TUs will use the following nomenclature format:

AABB-ESU-NNNA

Where: AA = facility (HP for Hunters Point will be used in this work plan)
BB = site location (PB for Parcel B will be used in this work plan)
ESU = excavation soil unit
NNN = former trench unit number
A = alpha-numeric digit of each soil unit (beginning with A, in sequential order)

For example, the third soil unit of backfill TU material excavated from:the farmer TU:186
will be identified as follows:

HPPB-ESU-186C

In this example, “HPPB” identifies Hunters Point Parcel B, “E8U"identiffes excavation
soil unit, “NNN” identifies the soil unit as being excavated from'the former Trench Unit
186, and “C” represents the third soil unit created from excavation of this former TU.
Excavated material representing the sidewalls and'bottoms:of former TUs will use the
following nomenclature format:

AABB-SFU-NNNA

Where: AA = facility (HP for Hunters Point will bé,used ifithis work plan)
BB = site location (PB for Parcéel:B will be'tigsed in this work plan)
SFU = sidewall floor unit
NNN = former trench ufiit number,
A = alpha-numeric digit ofigach soj}.uniti{beginning with A, in sequential order)

For example, the first sgil unit of sidewall and floor material excavated from the former
TU 125 will be identified as follows:

HPPB-SFU-125A

In this example, “8FU%identifies sidewall floor unit, “NNN” identifies the soil unit as
being extavated fromithe former Trench Unit 125, and “A” represents the first soil unit
created ftom excayating this former trench unit.

3.4:4.2 “Size of Phase 1 Trench Units

RSY padsg are designed to be approximately 1,000 square meters (m?). Using the
assumption that material will be assayed in gecmetries yielding a soil column thickness
of 6 inches, the volume of a soil unit of excavated material (either ESU or SFU) is
calculated as:

1000m? x 0.1524m (6 inches) = 152m3

Therefore, an individual ESU or SFU volume will not exceed 152 m3. While the
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maximum soil column thickness is 9 inches, the ESU or SFU volume will be limited to
152 m3. Converting from m?2 to tons of soil (@ more commonly used unit), the maximum
soil unit size of excavated material will not exceed:

152m3 x =~ 217 tons soil

1.3yd? N 2,2001bs soil N iton
m3 yd3 2,0001bs

This calculation assumes 2,200 pounds of loose soil per cubic yard, actual field
conditions may vary from this assumption. Each former TU will be excavated and
managed in soil units (i.e., ESUs or SFUs) no larger than approximately 152 m° and
individually stockpiled prior to radiological screening. Using a maximufn, size. of 152 m3,
the estimated number of expected ESUs created during the excayatién ofbackfill from
former TUs is listed in Table 3-1. Similarly, using a maximum siZg:of 152 m3 ‘the
estimated number of expected SFUs created during the over-excavation of-former TUs
(representing sidewalls and floors) is listed in Table 3-1.

The actual sizes of individual ESUs and SFUs will be defermined in the field, based on
the actual final excavation limits and volumes of solf material exgised from the former
trenches.

3.4.5 Phase 2 Trench Unit Design

The Phase 2 TUs are listed in Table 3:2 ahd depicted on Figure 3-1. Investigations of
the Phase 2 TUs will consist of a combination:of gamma scan surveys and soil samples.

Each Phase 2 TU will undergo™100 percent gamma scan of accessible surface areas
using an appropriate instrument listed in:Section 3.5. The instrument will be composed
of a gamma scintillation detector equipped with a spectroscopy system that measures
gross gamma counts along withi'radionuclide-specific measurements and is coupled to a
data logger that logs'the, count rate data in conjunction with location. Gross gamma and
gamma spectra abtained ‘during the surface gamma scan surveys will be analyzed
using region-of-interest peakiidentification tools for the ROCs. Areas with elevated
activity will be noted on a survey map and flagged in the field for verification. Manual
gamma sgans using'a handheld instrument may be performed to further delineate
suspect'areas in'the TU. Biased samples will be collected from potential areas of
elevated activity:displaying gamma scan survey results greater than the ILs (Section
5.34).

Within the:backfill of each previous TU boundary, VSP software (or equivalent) will be
used to determine the location of the systematic soil boring locations (as determined in
Section 3.4.1). A stylized graphic of an example Phase 2 TU with 18 systematic boring
locations placed using a triangular grid is shown on Figure 3-4. Each location will be
cored down to approximately 6 inches below the depth of previous excavation. Each
retrieved core will be gamma scanned along the entire length of the core. Gamma scan
measurement results of the retrieved core will be evaluated to investigate the potential
for small areas of elevated activity in the fill material. A sample will be collected from the
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top 6 inches of material, and a second sample will be collected from the 6 inches of
material just below the previous excavation depth. Additionally, a third sample will be
collected from the core segment with the highest gamma scan reading that was already
not sampled. At least three samples will be collected from each of the 18 borings, for a
total of 54 samples per previous TU boundary. The anticipated number of subsurface
soil samples is shown in Table 3-2; however, additional locations or samples may be
required based on the evaluation following analysis of RBA data.

In addition, systematic cores will be placed every 50 linear feet on each trench sidewall
in order to collect samples from locations representative of the trench sidewalls The
systematic boring locations will be located approximately 6 inches outside ‘of the
previous sidewall excavation limits and will extend 6 inches past the'maximum previous
excavation depth on both sidewalls in every trench. In the same fashiori.described in the
previous paragraph, core sections will be retrieved, gamma scanned, andisampled such
that at least three samples will be collected from each of the'boring lotations. The
projected number of borings and soil samples obtained from sidewsll material is
presented in Table 3-2. The typical sample locations répregenting the TU sidewalls are
shown on Figure 3-4. The subsurface soil sampling process is.detailed in

Section [ REF _Ref516571616 \r \h \* MERGEFORMAT ]./The soil samples will be
submitted to the off-site analytical laboratory for analysis agcording to the SAP
{(Appendix A).

3.4.6 Surface Soil Survey Unit Désign

Radiological investigations will beicgndiicted atithe 15 surface soil SUs associated with
Buildings 103 and former Buildings 114, 142 'and 157 where gamma scanning and
sampling was previously conducteq (Figure 3-1). The names, sizes, and boundaries of
the SUs will be based on the previous glans and reports (Table 3-3).

Each surface soil SW'will undergo a gamma scan survey of 100 percent of accessible
surface areas using an appropriate instrument (as listed in Section 3.5). The instrument
will be composed 6f a:gammia scintillation detector equipped with spectroscopy coupled
to a data loggerithat logs the resultant data in conjunction with location. Gross gamma
and gamma spectrgpbtained during the surface gamma scan surveys will be analyzed
using ROl-peak identification tools for the ROCs. Areas with elevated activity will be
notedion aisurvey map and flagged in the field for verification. Manual gamma scans
using a handheld instrument may be performed to further delineate suspect areas in the
SU. Bigsed samples will be collected from potential areas of elevated activity displaying
gamma scan survey resuits greater than the IL (Section 5.3.1).

Following the completion of the gamma scan surveys, the SU area will be plotted using
V8P software (or equivalent) to determine the location of systematic samples. A stylized
graphic of an example SU with 18 systematic samples placed using a square grid is
shown on Figure 3-4. The surface soil sample collection process is detailed in

Section [ REF _Ref516571656 \r \h \* MERGEFORMAT ]. The soil samples collected
from each SU will be submitted to the off-site analytical laboratory for analysis according
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to the SAP (Appendix A).
3.5 Instrumentation

Radiation instruments have been selected to perform measurements in the field.
Specifics related to radiological investigation implementation are provided in

Section 3.6. The laboratory instruments used to analyze the soil samples and the
associated standard operating procedures (SOPs) for calibration, maintenanee, testing,
inspection, and QA/QC are discussed in the SAP (Appendix A).

The following instrumentation information is included in this section:
¢ Soil gamma scanning instruments
e |nstrument detection calculations
e Calibration

s Daily performance checks

Instruments that are expected to be used during fieldwork for, activities other than soil
gamma scan surveys are described in Section 6.5,

3.5.1 Soil Gamma Scanning Instruments

The gamma scanning survey instruments have beeén selected to provide a high degree
of defensibility and based on their.capability to'measure and quantify gamma radiation
and position using the best available‘techinolégy. The primary gamma scanning
instrument that will be used during Phase 1 TU gamma scan surveys of excavated
trench soil (following the RSY pad pracess) and surface soil SUs will consist of Nal
scintillation detectors equipped with automated data logging. The gamma scan survey
system will be equipped with gamma spectroscopy capabilities, providing the benefit of
collecting spectralimeastrements in addition to the gross gamma measurements. The
spectra will be evaluated using ROI-peak identification tools for the ROCs that
correspond t6 gamma rays at 186 keV for 225Ra, 609 keV for 22°Ra progeny 2'“Bi, 662
keV for '3/Cs, and &.gross gamma window (i.e., full energy spectrum). Details on the
evaluation of ROlg and gross gamma windows for the RS-700 system are provided in
Section 3.6.11,

For gamma:scan surveys conducted on the Phase 1 TU surfaces, in the RSY pads, and
in the sugfate soil SUs, the gamma scanning instrument also will be equipped with a
GPS sensor and software that is able to simultaneously log continuous radiation and
position data. The gamma scan measurement will be coupled to the position
measurement to allow for precise visualization of the data set. For gamma scan surveys
of retrieved cores, a gamma instrument consisting of a Nal detector will be used for
gamma scan surveys of retrieved cores. The instruments that are expected to be used
during fieldwork are listed in Table 3-6.
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Radiation Solutions, | RSI RSX-1 4 x4 x 16 inches 4- | Ex situ RSY and
Inc RS-700 liter Nal(TH) surface soil gamma
detectors (2) scan surveys
Ludlum 2221 Ludlum Model 44- | 3 inches x 3 inches | Soil areg,gamma
20 Nal(Tl) detector scan surveys,
sample scréening,
solligore'surveys
Notes:

Equivalent alternative instrumentation may be used following approval by the PRSQ:
Nal(Tl) = sodium iodide activated with thallium
PRSO = Project Radiation Safety Officer

3.5.1.1 RS-700 Gamma Scan Data Analysis

The data collected during the gamma scan using.the: RS-700:system will be processed
using numerical and graphical methods. The data will be. pletted using ArcGIS to ensure
adequate scan coverage. Typically, the overlap between passes is designed for 120-
150% coverage. The data will be re-projécted info aidesired coordinate system and XY
points added to the data file. The datg file Will be éxported to Microsoft Excel for further
exploratory data analysis. A tractor speed:-histogram will be developed using the
position-correlated data as a quality‘control check to verify the proper speed of the
detector over the ground.

The data will be checked for errors asiwell as examined for potential outliers and other
anomalous features. ;Descriptive statistics (e.g., range, median, mean, and standard
deviation) will be used ta.assess the data set. The data will be graphed on a cumulative
frequency diagram to test'departure from normality and to reveal characteristics of the
data distribution such as dissimilar populations and data set outliers that may not be
apparent otherwise, Data appearing as a straight line indicate a normally distributed
data population’: Néninear regions suggest dissimilar populations included within the
larger population.

Contour maps:will be created using the RS-700 data to aid in field investigations as well
as to facilitate the selection of biased measurement locations. The mean and standard
deviationigf the data set will be calculated and used to develop color-coded contour
maps based on sigma values (i.e., the number of standard deviations each
measurement lies from the mean). The contouring process involved creating a regularly
spaced grid and assigning values to every spot on the grid. Grid node values will be
assigned using a weighted average based on the inverse square law, which describes
how radiation levels drop off with distance from a source. Once the grid is complete,
color-coded contours will be created from grid node values within the specified ranges
of values. The contouring process tends to smooth over single data points with lower
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sigma values while accentuating clustered areas or single locations with higher sigma
values. This is the desired effect which aids in the data analysis by focusing attention on
those areas most likely to contain discrete radioactivity. Any area in excess of 3 sigma
will be identified by coordinates and investigated by gamma scan using instrumentation
other than the RS-700.

3.5.2 Instrument Detection Calculations

The equations to calculate efficiencies, MDCs, and minimum detectable colint rates
(MDCRs) at HPNS are based on the methodology and approach used in"MARSSIM,
Chapter 8, and Nuclear Regulatory Commission (NRC) Regulation (NUREG)-1507:
Chapter 6, (Minimum Detectable Concentrations with Typical Radjatign Survey
Instruments for Various Contaminants and Field Conditions [NRC, 1998]). The
instrument equations in this section may be used to calculate adjustments;if the
changes are approved in writing by a Certified Health Physicist:beforéiinitial use. The
following calculations are examples intended to illustrateithe calculation approach.

3.56.2.1 Gamma Surface Activity

Estimating the amount of radioactivity that can be'confidently detected using field
instruments is performed by adapting the megthodelogy and approach used in MARSSIM
(Section 6.7.2.1) and NUREG-1507 (Section 6;8.2).for determining the gamma scan
MDC for photon-emitting radionuclideg:

The gamma scan MDC (in pCi/g)for ateas is based on the area of elevated activity,
depth of contamination, and the radionuclide:{energy and yield of gamma emissions).
The computer code MicroShield®:can be used to model expected exposure rates from
the radioactive source at the detector, probe Nal crystal and includes source-to-detector
geometry. The geometiy is used to calculate the total flow of photons incident upon the
detector crystal, callgdithe gamma fluence rate, ultimately corresponding to an
exposure rate that'is asségiated with a count rate in the instrument.

The amount 6firadiation the detector crystal is exposed to from the modeled source is
used to deterniine’the relationship between the detector’s net count rate and the net
exposurg rate (countsper minute per microroentgen per hour [cpm/uR/hrl).

3.5.2.2 . Gamma Scan Minimum Detectable Concentration

The mihjmum detectable number of net source counts in the scan interval is given by s,
which cari'be arrived at by multiplying the square root of the number of background
counts (in the scan interval) by the detectability value associated with the desired
performance (as reflected in d'), as shown in Equation 3-2 (MARSSIM Equation 6-8):

Equation 3-2

S; = d’\/b_l
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Where: d'= index of sensitivity (a and 3 errors [performance criterial)
bi = number of background counts in scan time interval (count)
i = scan or observation interval (seconds)

For gamma scanning at HPNS, the true and false positive proportions will be set to 85
percent and 5 percent, respectively. From Table 6.5 of MARSSIM, the value of d’,
representing this performance goal, is 3.28. The MDCR, in cpm, is calculated by
Equation 3-3 (MARSSIM Equation 6-9):

Equation 3-3
MDCR = s5; x (60/1)

Where: s;= minimum detectable number of net source counts in the scan interval
! = scan or observation interval (seconds)

Next, the MDCR is used to calculate the Surveyor MDCR by applying a;surveyor
efficiency factor shown in Equation 3-4 (MARSSIM Pagéi6-45);

Equation 3-4
MDECR

p

MD CRSm'veyor =

Where: MDCR = minimum detectable count rate

p = surveyor efficiency
After a surveyor efficiency is selected, ‘the relatibnship between the MDCRsureyor and
the radionuclide concentration in.soil (in pGifg) is determined. This correlation requires
two steps: (1) establish the relatioriship between the detector’s net count rate and net
exposure rate (cpm/uR/hr), and (2) detérmine the relationship between the radionuclide
contamination and exposure rate. The relationship between the detector’s net count rate
and the net exposuré rate may be determined analytically, using reference guidance
documents, or obfained from the detector manufacturer. Modeling (using MicroShield®)
of the source area'ig used toidetermine the net exposure rate produced by a given
concentration ofiradiohuclides at a specific distance above the source. The gamma
scan MD@:s calculated by Equation 3-5 (MARSSIM Equation 6-11):

Equation 3:5

Schim MiDC = (MDCRSWWYW) N <Radionuclide Concentration[p()i/g])

Exposure rate [LR /hr]

€inst
Where: MDCRsureyer = minimum detectable count rate surveyor
emst = instrument efficiency (cpm/pR/hr)

Radionuclide Concentration = modeled source term concentration {pCi/g)
Exposure Rate = result of model {uR/hr)

3.5.2.3 Example Gamma Scan Minimum Detectable Concentrations

An example a priori gamma scan MDC calculation is provided here for 22°Ra using a
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Ludium 2221 with a Model 44-20 (3-inch by 3-inch Nal) detector. This example
assumes a background level of 18,000 cpm and 95 percent correct detections and five
percent false positive rates resulting in a d' of 3.28. A gamma scan rate of 0.5 meter per
second (m/s) (19.7 inches per second) provides an observation interval of two seconds
(based on a diameter of approximately 1 m for the modeled area of elevated activity).
The MDCRsuwveyor was then calculated assuming a surveyor efficiency (o) of 1 (assumes
automated data logging).

The gamma scan MDC is calculated as follows:

18,000 * 2 sec

§; = 3.28 \/W = 80 counts
60 sec
MDCR =80 *( ) = 2,410 cpm
2 sec
2,410 cpm
MDCRgypeyor = ——= 2,410 cpm

Vi

The relationship between the detector’s net count rate and the net exposure rate has
been obtained from the detector manufacturer andis'2,300 cpm/uR/hr. The relationship
between the radionuclide contamination:and exposure rate has been determined by
modeling (using MicroShield) the sourte atea to determine the net exposure rate
produced by a given concentration ofiradionticlides at a specific distance above the
source. The MicroShield® Versiori™].20 model has a source activity of 1 pCi/g of 22°Ra,
a circular area of elevated activity of 1'm?ia contaminated zone depth of 15 centimeters
(cm; 9 inches), and a soil density 0f,1.6 grams per cubic centimeter. The modeling code
determined an exposure rate at the defector height (dose point) of 10 cm (4 inches)
above the source to beé 1.130 uR/hr. The gamma scan MDC for this source geometry is
calculated as follows:

2410 1.0 [pCi
ScanMDC:( com )x( [pCi/g]

2,300 cpm/ iR /hr) "~ \1.130 [uR/hr]) = 093pCi/g

Additional'a prior] determinations are provided in Table 3-7. The MicroShield® model
patametets are identical to those described in the previous example, using either 226Ra
with aiconcentration of 1 pCi/g, or '¥7Cs with a concentration of 0.113 pCi/g. Note that
the measurement geometry and parameters modeled are meant to illustrate an
assumption for the calculation. Contamination, if present, may not exist in the same
modeled configuration, and the modeled gamma scan MDCs may not apply. As shown
in Table 3-7, the calculated gamma scan sensitivity for '37Cs is not expected to be
sufficient to detect '97Cs at or below the RG. Therefore, compliance with the Parcel B
ROD RAO for 187Cs will be based on comparison of the analytical data from soil
sampling to the remediation goal presented in Table 3-5.
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Table 3-7: A Priori Gamma Scan MDCs

Ludlum 44-20, 226Ra, 1.0° 0.93 N/A
33 137Cs, 0.113¢ 2.30 N/A
RS-700 226Ra, 1.0° 0.036 0.91

197Cs, 0.113¢ 118 278
Notes:

@ Analytical results will be compared to RGs or background values, whichever is highgf
> MDCs calculated based on 6- and 8-inch depth of soil.
¢ The ?°Ra RG is 1 pCi/g above background.

4 Compliance with the '¥Cs RG will be based on analytical data from soil sampling“#3’Cs is ‘dfe treated identical to
chemical contaminants in that final release decisions are based on the results of the sampling and analysis and
are not based on field detection of elevated activity. At 6 inches, the 3%Cs MBC is 1:#8 pCivg, higher than the RG.

After field mobilization, MDC calculations will be revised, using actual site- and
instrument-specific data. Observed MDCs will:be‘provided to‘regulatory agencies and
will be documented in the RACR.

3.5.3 Calibration

Portable survey instruments will be calibréated anhually at a minimum, in accordance
with American National Standagds Institute (ANSI) N323a-1997 Radiation Protection
Instrumentation Test and Calibration, Pertable Survey Instruments (ANSI, 1997), or an
applicable later version. Instruments:will be removed from service on or before
calibration due dates for recalibration."tff ANSI N323 does not provide a standard
method, the calibration:facility should comply with the manufacturer's recommended
method.

3.5.4 Daily Performance Checks

Before the portable stivey instruments are used, calibration verification, physical
inspection; battery:.check, and source-response check will be performed in accordance
with SOR,PR-RP2140, Radiation Instruments and Equipment (Appendix C), or
equivalent \Portable survey instruments will have a current calibration label that will be
verifiedidajly prior to use of the instrument.

Physical inspection of the portable survey instrument will include:

General physical condition of the instrument and detector before each use
Knobs, buttons, cables, connectors

Meter movements and displays

Instrument cases

Probe and probe windows
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s Other physical properties that may affect the proper operation of the instrument or
detector

Any portable survey instrument or detector having a questionable physical condition will
not be used until problems have been corrected. A battery check will be performed to
ensure that sufficient voltage is being supplied to the detector and instrument circuitry
for proper operation. This check will be performed in accordance with the instrument’s
operations manual. The instrument will be exposed to the appropriate (alpha; beta,
gamma) check source to verify that the instrument response is within the plys or minus
20 percent range determined during the initial response check. The calibration
certificates and daily QA/QC records for each instrument used, and the insttument
setup test records will be provided in the project report.

If any portable survey instrument, or instrument and detector combination;with a
guestionable physical condition that cannot be corrected fails any of the operation
checks stated in SOP PR-RP-140, Radiation Instruments.and Equipment (Appendix C)
or has exceeded its annual calibration date without PR8O approval, the instrument will
be put in an “out of service” condition. This is done by placingan fout of service” tag or
equivalent on the instrument and securing the instrument orthe instrument and detector
combination in a separate area such that the instrument.and.instrument and detector
combination cannot be issued for use. The BRSO ard:RETs, and their respective
supervisors will be notified immediately when any survey instrumentation has been
placed “out of service.” Instruments tatiged:.as “out of service” will not be returned to
service until all deficiencies have beén corretted.; The results of the daily operation
checks will be documented.

3.6 Radiological Investigation Implementation

This section provides guidance on the implementation of radiological investigations for
soil. Upon request, goil'for split samples will be made available to regulatory agencies
during field activities for independent analysis. Locations will be determined in the field,
and will allow for stfficient valume for Navy samples and any necessary quality
assurance/quality. cohtrol samples. Sampling, handling, and chain-of-custody
procedures:will'adhere 6 those established for the specific type of soil sample being
collected{e.g, RSY pad sampling, drilling and sampling, surface soil investigation
sampling), 85 éstablished in the Sampling and Analysis Plan {(SAP, Appendix A) or the
Waste Management Plan (WMP, Section 7).

3.6.1 Pre-Mobilization Activities

Before field investigations begin, several pre-mobilization steps will be completed to
ensure that the work can be conducted in a safe and efficient manner. The primary pre-
mobilization tasks include training of field personnel and procurement of support
services.
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The various support services that are anticipated to be required are:

Radiological analytical laboratory services
Drilling subcontractor

Civil surveying subcontractor

Utility location subcontractor

Vegetation clearance subcontractor
Transport (trucking) subcontractor
Concrete coring subcontractor

3.6.1.1 Training Requirements

Any non-site-specific training required for field personnel will be pérformed before
mobilization to the extent practical. Training requirements are outlified in‘Section 6.0.
Medical examinations, medical monitoring, and training will be:condugted in accordance
with the APP/SSHP and Section 6.0 requirements.

In addition to health and safety-related training, other training:may be required as
necessary including but not limited to:

e Aerial lift (for personnel working from aerjal lifts)
¢ Fall protection (for personnel working'at heights greater than 5 feet)
« Equipment as required (e.g., forkiift, skid,steer; loader, back hoe, excavator)

3.6.1.2 Permitting and Notification

Before initiation of field activities:for thie radiplogical investigation, Gilbane will notify the
Navy Remedial Project Manager (RPM). Resident Officer in Charge of Construction
(ROICC), Radiological Affairs SuppoitOffice (RASQO), and HPNS security as to the
nature of the anticipated work.;Any required permits to conduct the fieldwork will be
obtained before mabilization.

Gilbane will notify the:California Department of Public Health (CDPH) at least 14 days
before initiation'ef activities involving its State of California Radioactive Material
License,

3.6 1:3.. Pre-construction Meeting

A preiconstiuction meeting will be held before mobilization of equipment and personnel.
The purpose of the meeting will be to discuss project-specific topics, roles and
responsibilities of project personnel, project schedule, health and safety concerns, and
other topics that require discussions before field mobilization. Representatives of the
following will attend the pre-construction meeting:

o Navy (RPM, RASO, ROICC, and others as applicable)

e Gilbane (Project Manager, Project QC Manager, PRSO, and Site Safety and
Health Officer [SSHOY])
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s Subcontractors as appropriate
3.6.2 Mobilization Activities

Mobilization activities will include site preparation, movement of equipment and
materials to the site, and orientation and training of field personnel.

At least 2 weeks before mobilization, the appropriate Navy personnel, including the
Navy RPM, ROICC, and Caretaker Site Office (CSO), will be notified regarding the
planned schedule for mobilization and site remediation activities. Upon regeiptof the
appropriate records and authorizations, field personnel, temporary facilities; and
required construction materials will be mobilized to the site.

The temporary facilities will include restrooms, hand-washing stations, arig one or more
secure storage (Conex) boxes for short- and long-term storage, of materials, if needed.
The applicable activity hazard analysis (AHA) forms will be reviewed before work
begins. All equipment mobilized to the site will undergs baseline radioactivity surveys in
accordance with Section 6.0. Surveys will include gtatic'measyrements and swipe
samples. Equipment that fails baseline surveying will be:-removed from the site
immediately.

3.6.2.1 Locating and Confirming Boundérjes

The first step in the radiological investigatiotis is lotating and marking the boundaries of
the former TUs and SUs. This will.be accomplished using best management practices
(BMPs) to identify boundaries and depths.of the former TUs and SUs based on the
previous TtEC reports (e.g., survey reports. drawings, and sketches), field observations
(such as GPS locations from geo-referancing, borings, and visual inspection), and
durable cover as-built records. @nce the boundaries are located, the areas will be
marked with paint ogpin flags. Boundaries will be based upon completed as-builts of the
Parcel B trencheg; including any soils outside the original trenches that were removed
for remediation putposes, as, well as material removed as a result of sidewall sloughing.
Field observations will. be made during re-excavation activities, particularly with respect
to changes, in soil'texture/appearance, to ensure that re-excavations are performed to
within siX inches iof prévious trench limits.

3.6.2.2 . Site Préparation

After boundary locating and mark-outs are completed, the following steps will be
implemented to prepare the site for investigation and facilitating access.

¢ A radiologically controlled area (RCA) will be established around each work area
and delineated with temporary fencing or caution tape, or equivalent, and the
appropriate warning signage will be posted. Access control points will be established
and maintained. Radioclogical screening of personnel, equipment, and materials
exiting the RCA will be required. The RCA will be posted consistent with the
requirements of the Radiation Protection Plan and SOP PR-RP-1860, Radiation and
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Contamination Control (Appendix C). Routine surveys and inspections, consisting
of dose rate measurements and visual inspections, will be performed along the
fence line. Surveys will be performed to ensure that there is no change in dose
readings in accessible areas that could negatively affect the public or environment.
Any breaches in the fences during site activities will be repaired.

s Stormwater, sediment, and erosion control measures will be implemented to prevent
soil from entering and leaving the site as detailed in Section 8.0.

¢ Dust control methods and air monitoring will be implemented during intrusive
activities as detailed in Section 8.0.

¢ An independent field survey to identify, locate, and mark potential underground
utilities or subsurface obstructions will be performed by a third-party utility locator
subcontractor following a review of existing utility drawings 6f the affected areas.
The survey will be conducted over the known or suspect greas where underground
utilities may exist using ground-penetrating radar or electromagneticiinstrumentation.
Underground Service Alert will be contacted at leas} 72 houts before initiating
intrusive activities. The results of the geophysical survey will be compared to the
available historical drawings and combined withilnderground Service Alert markings
(if any) to identify locations of underground utilities: Additionally, a visual survey of
the area to validate the chosen location alsawillbe conducted. Colored marking
paint (or stakes or equivalent) will be usedito rmiark identified utilities, if any, within
the proposed work area. A minimum of fwo feet from the closest observed utility will
be maintained to prevent accidental exposure to the utility, based on the utility
hazard or importance. If an exgeption to this.condition is required to complete
investigation activities, the proposed work will be examined and approved by the
Navy ROICC and CSO representatives.” Utility lines encountered will be assumed
active, unless specifically determiined to be inactive through consultation with the
subject utility company and with the Navy CSO representative, ROICC, and RPM.

e For both Phase:1 TUs and Phase 2 TUs, the asphalt or soil cover will be removed to
expose the target spils“Because of the inherent difficulty expected to determine the
exact horizontal’'bpundaries of the previous excavation, to provide access to the TU,
and to accauntfor regrading, an additional 1 foot of asphalt or soil material on each
side of the histgrical trench excavation boundary will be removed to allow a sufficient
bufferifor excayation of trench materials (Phase 1 TUs) and access for the surface
gamima scan’{Phase 2 TUs). If a trench segment (or portion thereof) is in an area
where the durable cover is comprised of two feet of soil and vegetation, the area will
be tleared of vegetation, soil, and/or debris to provide site access or otherwise
accomimodate project activities. Excavated soil will be handled, surveyed, and
sampled as described in Section 3.6.3.2. Cleared asphailt, debris, and/or vegetation
will be handled according to Section 7.0. Following backfill of the trenches the area
will be restored in accordance with Section 3.6.7. After the durable cover is
removed, attempts will be made to confirm the delineation between fill materials and
native soils by reviewing cut-and-fill drawings and visual inspections.
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¢ Durable cover materials will require release surveys prior to off-site disposal.
Release surveys of the materials will be performed according to SOP PR-RP-150,
Radiological Survey and Sampling (Appendix C).

3.6.3 Phase 1 Trench Unit Investigation

Once ali site preparation activities are completed, TU investigation activities will
commence.

Each former TU will be excavated to the original excavation limits and evaluated in
approximately 152 m® ESUs. The excavated material will then undergg radiological
assay following the RSY pad process as described in the following, subsegtiops. One
hundred percent of the Phase 1 ESU soils will undergo gamma scan surveys using real-
time gamma spectroscopy equipment in the RSY pad process. Detajls onithe gamma
scanning instrumentation can be found in Section 3.5.

Once the excavation to the original excavation limits has been completed, over-
excavation of at least an additional 6 inches outside the ‘eglithated previous boundaries
of the sidewalls and bottom will be initiated. This exhumed ayver-éxcavated material
(SFU) will be maintained separate from the bagkfill volumes (ESU) and will represent
the trench sidewalls and bottom. The over-excavated material (SFU) will be investigated
in the same fashion as the excavated sail (ESU) miethadology by gamma scan surveys
and soil sample collection (RSY pad process). Following completion of gamma
scanning activities, the ESU and SFU material will éither be returned to the same trench
that the material originated from.orwillbe segregated for further investigation.

3.6.3.1 Automated Soil Sorting System Process
An automated soil sortihg process will'not be used.
3.6.3.2 Radiolggical Screening Yard Pad Process

Excavated TWynaterial will be assayed using the previously described RSY pad
process. Excavatéd TU.materials will be transported to an RSY pad and spread
approximately 6'inches thick for processing. Processing activities in the RSY pads will
include gamma scan surveys, using a large-volume gamma scintillator equipped with
spectroseopy, systematic and biased sampling and analyses; investigation activities (as
necessary); radiclogically clearing the materials for either reuse or disposal, and
transport of the materials off the RSY pads. The objective of the processing activities on
the RSY pads is to characterize the material. Material that meets the RGs identified in
Table 3-5 will be used as backfill material or shipped off-site as non-LLRW. Before
excavation activities are initiated at each TU, RSY pads will be constructed. Transport
routes between the TU and the selected RSY pads will be established and approved by
the Navy before excavation activities are initiated at each TU.

3.6.3.2.1 Construction of Radiological Screening Yard Pads
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If no existing RSY pads are available for use, pads will be constructed. RSY pads will
be constructed with a size limit of 1,000 m2. Prior to constructing the pad, a gamma
scan will be conducted of the underlying ground surface to establish a baseline and to
determine if the ambient gamma radiation levels will interfere with RSY pad operations.
If the baseline gamma scan of the ground surface identifies areas where the count rate
exceeds the instrument-specific IL, the area will be flagged. Flagged areas may be
further investigated by a spectral analysis using the RS-700, or equivalent, or by soil
sampling, if the ground surface is soil. If results indicate ROC concentrationg:above the
critical level (for spectral analysis) or release criteria (for soil samples), appropriate
remediation or relocation of the RSY pad may be necessary and will be deteriiined in
consultation with the Navy. Once the RSY area has been cleared of Setential material
generating elevated gamma scan measurements (if needed), the.RSY, pad.will be
constructed and surveyed as follows:

e Area will be covered with 10-mil plastic sheeting (or eguivalent}.

¢ Perimeter of the RSY pads will be bermed with biodégradable straw waddles (or
equivalent) to prevent run-on and run-off dufing précipitation events.

e If the existing surface is uneven and/oriconsistsiof materials with different
radiological characteristics (e.g., soil'and asphalt),’a 6-inch-thick layer of clean
import fill, and/or rock (or equivalent) will. be'laid across the plastic. The leveling
material will be visually inspected to.ensure,it'is free of debris/organic matter and
of sufficient clay content to be readily compactable. If the existing surface is even
and consists of similar matérials  a leveling layer will not be used.

s [f used, the leveling soil layér will be compacted via a minimum of four passes
with an excavator or similar tragked machine. This will prevent damage to the
plastic sheeting when the'excavated soil is added or removed.

¢ If aleveling layer iSiysed, a baseline radiological survey of the constructed RSY
pad will be perfbrmediprior to the initial placement of excavated soil and a layer
of plasticisheeting will be placed on the leveling soil later to prevent cross-
contamination:from the placement of excavated soil.

o:0:f. naleveling layer is used, excavated material may be placed directly on the
plastictiner to build the first layer of the RSY pad.

A post-tise.gamma scan survey will be performed following removal of the RSY
screened soil, and again following removal of the RSY pad itself, to verify that cross-
contamination of the leveling soil and the underlying surface did not occur. If the gamma
scan survey confirms that no cross-contamination occurred, the leveling soil may be
disposed as non-LLRW material or may be reused elsewhere at HPNS with Navy
concurrence.
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3.6.3.2.2 Transfer of Excavated Soil for Processing

Each individual 152 m3 TU stockpile will be loaded into the RSY pad, spread out, and
leveled to a maximum depth of 9 inches for investigation.

Following completion of gamma scan surveys, investigation/remediation of potential
radiological anomalies, and collection of radiological soil samples, each surveyed layer
on the RSY pad will be covered with plastic (10-mil or equivalent). Additional excavated
soil will then be placed on top of the completed layer and the new layer will be
surveyed/sampled as described in Section 3.6.3.2. Several layers may be “stacked” in
this manner; it is anticipated that approximately 4 to 5 layers will be stacked onaverage.
Should subsequent radiological analysis identify elevated sample resultsiwithin the RSY
stack, the sample location will be remediated by surgically removing the unaffected
layers to reach the original sample location. Soil removed from the'unaffegted layers will
be tracked, controlled, and eventually returned to either the ‘approximate original
location on the RSY pad or, if radiclogically cleared, consglidated with a stockpile
containing soil from the same excavation area.

3.6.3.2.3 General Process

The R8Y pad process will include gamma sganisurveys'over 100 percent of the surface
area, along with systematic, and biased soil sampling. A minimum of 18 systematic soil
samples (as determined in Section 3.4.1}.will bé:collected from each pad along with
any biased samples based on the results of the gaimma scan surveys.

Gamma scan surveys of the sptéad soil'will be performed using a GPS coupled to an
appropriate gamma scintillation seanning system, examples of which are provided in
Section 3.5. The RS-700 gamma détection system will be used as the primary gamma
scanning instrument.

Using the RS-700:system, the gamma scan surveys will be performed by scanning
straight lines at a“irate.not'to exceed 0.25 m/s with a consistent detector distance from
the soil surface.(apptoximately 4 inches above the surface). Generally, RSY pad lift will
be gamma scanned.as follows (the following description assumes the RSY area is
position&d such thiat the sides align with north, south, east, west directions):

¢ 1:Begin with.the detector positioned in the southwestern corner of the RSY pad at
a height of approximately 4 inches above the surface. Orient the system to face
northiand initiate data collection (detector is automatically logging radiation
readings and GPS is automatically logging position readings) so that the system
is recording at a rate of one reading per second (or other, as determined by the
project Health Physicist).

s Move the detector in the north direction at a not-to-exceed speed of 0.25 m/s.

¢ Once the detector has reached the edge of the pad, turn the system around (now
facing south) and offset the next detector path by the appropriate offset based on
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the instrument’s detector size (e.g., field of view), to allow for a small overlap in
the detector field of view.

¢ Move the detector in the southern direction at a not-to-exceed speed of 0.25 m/s.

¢ Repeat these steps until the soil on the RSY pad area has been gamma
scanned.

The data collected during the gamma scan using the RS-700 are evaluated as
described in Section 3.5.1.1. If gamma scan surveys indicate areas of potentially
elevated activity in soil above the ILs (Section 3.3.1), an investigation of'the pgtential
area of elevated activity will be initiated. At a minimum, Gilbane will further'evaltate the
garmma scan data and collect biased soil samples. A biased soil sariple will be
collected from the approximate location of the highest elevated gammascan
measurement. A minimum of 3 biased samples (or 4 biased samplés when 232Th is an
ROC) will be collected in every SU. Biased samples will be ¢ollected fram the location of
the highest scan z-score location for each gamma-emitting ROC, gs. well as from the
highest scan z-score location from ROl 10 (gross gamma). For ROCs that have multiple
RS-700 ROIs (i.e. 22°Ra), the highest scan z-score dmong thdse ROIs will be selected
for biased sampling. In addition, biased samples will:also beicollected if gamma static
measurement identify elevated locations as dé&scribed'in Section 3.3.1. If areas
displaying elevated activity are collocated, an atteimipt will be made to locate the area
with the highest gamma scan results and designate;it.as the biased sample location to
represent the collocated elevated areds. Material'with potentially elevated
concentrations will remain segregated until completion of the investigation activities.
Additienally, if soil sampling indjgates areas of soil potentially elevated above the RGs,
and it is confirmed that the soil containg coptamination, and the soil material originates
from an SFU, an in-situ investigation of the open trench will be performed at the
excavation location of the soil.

Each 1,000 m?2 RSY pad.area will be plotted using VSP software (or equivalent) to
determine the logation of the 18 systematic soil samples. The systematic soil samples
will be plotted using:airandom start square grid using the VSP software (or equivalent).
Soil samples will:be collected from the surface at a depth of 0 to 6 inches. The
technique:for locating.systematic samples is provided in Section 3.4.2. Soil samples will
be containerized ‘and submitted to an off-site laboratory with appropriate chain-of-
cusiody.dotumentation as established in the SAP (Appendix A).

Soil processed by the RSY pad process and subsequently staged for off-site disposal or
on-site réuse will be staged pending evaluation of off-site analytical results and Navy
approval for disposal or reuse. If elevated sample results are identified by off-site
analysis, Gilbane will notify the Navy and determine a suitable soil rescreening process.
SFU sampling locations with results that exceed RGs or background, whichever is
higher, will be remediated by additional soil excavation as directed by the Navy.

Following completion of gamma scan surveys, sampling, and any potential investigation
activities, the excavated material approved for reuse will be returned to the same trench
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that the material originated from.
3.6.4 Phase 2 Trench Unit Investigation

Investigations of the Phase 2 TUs will consist of a combination of gamma scan surveys
and soil samples.

Gamma scan surveys of the surface soil will be performed using one or a copnbination
of the gamma detectors listed in Table 3-6 (or equivalent). The gamma scan surveys
will generally be performed using the same protocols and methods as those'inthe RSY
pads. Of the accessible surface of the Phase 2 TUs, 100 percent will:be gamma
scanned using a GPS coupled to a large-volume gamma scintillatof;:equipped with real-
time gamma spectroscopy and data logging.

Data sets will be transferred from the data logger onto a personal computer to create
spreadsheets and to map the gamma scan survey results. Data obiained during the
surface gamma scan surveys, including gross gammaiand individualradionuclide
spectral measurements, will be analyzed to identify dreas. where ‘surface radiation levels
appear to be greater than the radionuclide-specific il s using ROl-peak identification
tools.

If gamma scan surveys indicate areas of potentially elévated activity in soil above the
ILs (Section 3.3.1), an investigation of the potenitial‘area of elevated activity will be
initiated. At a minimum, Gilbane will:further ‘eyaluate the gamma scan data and collect
biased soil samples. A minimum,of 3 biased samples (or 4 biased samples when 232Th
is an ROC) will be collected in @very 8l Biased samples will be collected from the
location of the highest scan z-score location for each gamma-emitting ROC, as well as
from the highest scan z-score locatian from ROI 10 (gross gamma). For ROCs that
have multiple RS-700 ROIs (i.e:#2°Ra), the highest scan z-score among those ROIs will
be selected for biased'sampling. In addition, biased samples will also be obtained if
gamma static measurement identify elevated locations as described in Section 3.3.1. If
areas displaying élevated activity are collocated, an attempt will be made to locate the
area with the highest gamma scan results and designate it as the biased sample
location ta.represent.the:collocated areas of elevated activity.

The systematic.boring locations will be cored down to approximately 6 inches below the
depth of‘previous excavation within each TU boundary. Soil samples will be collected as
described in Section 3.6.4.1. Sanitary sewer and storm drain lines were sometimes
installed;on bedrock. In these situations, sampling of bedrock will not be performed. If
refusal is encountered within 6 inches of the expected depth of the trench, the soil
sample will be collected from the deepest section of the core. If refusal is encountered
more than 6 inches above the expected depth of the trench, the sample location will be
moved to avoid the subsurface obstruction.

To acquire three samples from each boring, one surface and one floor sample will be
collected from each sample core. The sample cores will be gamma scanned along the
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entire length of each core using a Ludlum Model 44-20 3-inch by 3-inch Nal (or
equivalent). Gamma scan measurement results will be evaluated against the IL to
identify core section with elevated gamma radiation. Core sections that exceed the IL
will have biased soil samples collected to investigate the potential for small areas of
elevated activity in fill. If no core section exceeds the IL, a biased sample will be
collected from the core segment with the highest gamma scan reading that was not
already sampled, for a total of at least three samples from each core.

Additionally, systematic samples will be collected from sidewall locations every 50 linear
feet, representative of each of the trench sidewalls. The boring locations ‘'will'be located
within 1 meter of the previous sidewall excavation limits and will extend to the miaximum
previous excavation depth. In the same action described in the previous paragraph,
core sections will be retrieved, scanned, and sampled such thatiat least.three samples
will be collected from each of the six boring locations. An example graphic;showing the
sample locations representing the TU sidewalls is provided en'kigure3-4.

If GPS reception is available, soil sample locations willlbe positioh-correlated with GPS
data and recorded. If GPS reception is not available, a reference coordinate system will
be established to document gamma scan results and. s¢il sample locations. The
reference coordinate system will consist of a gtid 6f intersegting lines referenced to a
fixed site location or benchmark. If practicalithe GPSicockdinates of the fixed location
or benchmark will be recorded.

Remediation of soil with analytical résults aboyve the RGs and background will be
performed by excavation of the identified location of the elevated activity or by
excavation of the complete TU'{for Phase:2.1Us) for further processing using the RSY
pad process. Following excavation, a minimum of five bounding confirmation samples
will be collected at the lateral and vettical extents to confirm the removal of
contaminated soil. If a:Phase 2:TU is excavated in its entirety, it will be investigated
following the process'described for a Phase 1 TU in Section 3.6.3. Material with
potentially elevated activity, will remain segregated until completion of the investigation
activities.

3.6.4.1 ..Subsurface Soil Sample Collection

Subsurface soil.samples will be collected in accordance with the SAP (Appendix A).
Subsurface soil samples will be collected using drilling-rig-mounted equipment to collect
samples with thin-walled tube sampling or split-spoon sampling. When needed, other
method&.may be considered and applied. Specific sampling methods used will be
documented in the field, and deviations from the work plan will be described in the final
report. Disposable sampling equipment will be used whenever practical and will be
disposed immediately after use. If reusable sampling equipment is used,
decontamination between sampling locations will be performed following the SAP
(Appendix A). Generally, drilling and retrieving the boring using the thin-walled tube
method will be as follows:
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Using a drilling rig, a hole is advanced to the desired depth. The samples are
then collected following the ASTM International (ASTM) D 1587 standard.

The sampler is lowered into the hole so that the bottom of the sample tube rests
on the bottom of the hole. The sampler is advanced by a continuous, relatively
rapid downward motion. The sampler is withdrawn from the soil formation as
carefully as possible to minimize disturbance of the sample. To obtain enough
volume of sample for subsequent laboratory analysis, use of a 3-inch jnternal
diameter sampler may be used.

Once retrieved from the hole, the tube is carefully cut open to maiftairithe
material in the tube. Drill cuttings in the upper end of the tube ‘@re removed,and
the upper and lower ends of the tube are sealed. The soil fube:wili'be turned over
to the project geologist and RCT for sample preparation;iradiological stirveys,
and containerization.

Generally, drilling and retrieving the boring using the splitsspoon sampling method will be
performed as follows:

Using a drilling rig, a hole is advanced to the desired depth. The samples are
then collected following the ASTM D 1586 standard.

The sampler is lowered into the hole ‘and diiven:to'a depth equal to the total
length of the sampler; typically, this is 24:inches The sampler is driven down
using a weight (“hammer”). Tqiobtdin enotigh volume of sample for subsequent
laboratory analysis, a 3-inch-interpal-diameter sampler may be used.

Upon removal of the soil core froni:the ground, the soil core will be turned over to
the project geologist and RET for.sample preparation, radiological surveys, and
containerization. Once retrievVigd.from the hole, the sampler is carefully split open
to maintain the material in the tube.

Once the soil tubg hias Been cut open or the core has been split open, soil examination
and sample collection will oecur as follows:

The geologist will log the soil boring to provide accurate and consistent
descriptionsiof s6il characteristics. Soil boring logs will be maintained in
accordance with the SAP (Appendix A).

The 'sample for radiological analyses will be mixed in the field by breaking the
sampleiinto small pieces and removing gravel. The depth, recovery position, and
gamina scan measurement information will be correlated to each sample
extracted from the core.

A minimum of 1,000 grams of soil (approximately 1 quart) are required to
complete all required analyses. If sample size requirements are not met by a
single sample collection, additional sample volume may be obtained by collecting
a sample from below the original sample location within the core and compositing
the sample.
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s The entire mixed sample will be placed in the designated laboratory sample
container and the range of soil depths included in the sample will be recorded in
the field logbook.

 Samples will be identified, labeled, and cataloged according to the SAP
(Appendix A) and Section 3.6.7, and then placed into the appropriate sample
cooler (if required) for transport to the laboratory. Custody of the sample will be
maintained in accordance with the SAP (Appendix A).

s When a field duplicate sample is required (1 for every 10 field samples collected),
the sample will be evenly split following mixing of the material and removal of
extraneous material, and each aliquot placed into an approprjately labeled
sample container.

« |f insufficient soil for sampling is obtained from the original borehdle, an adjacent
location will be considered.

3.6.5 Surface Soil Survey Unit Investigation

Surface soil SUs will be characterized in a similar fashign to,the'RSY pad process
described in Section 3.6.3, using a combinatioh'af gamma scan surveys and
systematic and biased soil sampling.

Gamma scan surveys will be performed using one ora combination of the gamma
detectors listed in Table 3-6. The gamma scan suryeys will be performed using the
same protocols and methods as thosefaf'the' R8Y pads. One hundred percent of the
accessible surface will be gamma scanried using a large volume gamma scintillator,
equipped with real-time gamma spectroscopy and data logging.

If GPS reception is available, gamma“scan surveys will be position-correlated with GPS
data. If GPS reception is not available, a reference coordinate system will be
established to docgiment:igamma scan measurement locations. The reference
coordinate systemwill consist of a grid of intersecting lines referenced to a fixed site
location or bepchmaik. If practical, the GPS coordinates of the fixed location or
benchmark will:beirecorded.

Data sets:will be transferred from the data logger onto a personal computer to create
spreadsheets and; if feasible, gamma scan survey results will be mapped. Data
obtained diririg the gamma scan surveys, including gross gamma, and individual
radiontglide spectral measurements, will be analyzed to identify areas where surface
radiation’levels appear to be greater than the radionuclide-specific ILs using ROl-peak
identification tools.

The data collected during the gamma scan using the RS-700 will be evaluated as
described in Section 3.5.1.1.

If gamma scan surveys indicate areas of potentially elevated activity in soil above the
ILs (Section 3.3.1), an investigation of the potential area of elevated activity will be
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initiated. At a minimum, a gamma scan survey will be performed and biased soil
samples will be collected. The biased soil sample will be collected from the approximate
location of the highest elevated gamma scan measurement. If areas displaying elevated
activity are collocated, an attempt will be made to locate the area with the highest
gamma scan results and designate it as the biased sample location to represent the
collocated areas of elevated activity. Potentially elevated material will remain
segregated until completion of the investigation activities.

Areas known to contain or suspected of containing radioactive materials will be isolated
pending removal of the material. Discrete radioactive objects (or highly cancentrated
and localized soil contamination) will be identified during gamma scamn;surveys.
Measurements exceeding instrument-specific ILs will be delineated to the:extent
possible based on gamma surveys prior to removal.

If the anomaly is confirmed to be radiocactive material, it will béiremoved. Removal
actions will involve evaluating the area around the coordinates.of the suspected
radioactive material. A minimum of 1 foot in each direction of the surrounding soil will be
removed and designated as LLRW.

After the radioactive material and surrounding soiliaré excayvated, the resulting
excavation will be resurveyed by gamma scan. if glevatéd gamma emitters persist,
further gamma scan surveys of the soil will be perfermed until the source of the elevated
gamma activity is found and removed;Foug, or more post-excavation bounding samples
will be collected from the soil at the &dge of the botinding excavation and beneath the
discrete source (e.g., radium object), ifigresent to verify that the contamination was
removed.

If the source of elevated radioactivity:above the RGs and background cannot be readily
identified as a point saurce, thedimits of the anomaly will be identified, and the
excavated material willibe segregated for disposal. Sampling locations with results that
exceed RGs or background, whichever is higher, will be remediated by soil excavation
of the SU.

The location of the 18 systematic soil samples will be determined using VSP software,
or equivialent; and located using GPS if available, or the established reference
coordinate:system used during the gamma scan survey. The systematic and biased soil
samples from.each SU will be collected based on the process described in

Section 3.6.5.7 and submitted to the off-site analytical laboratory for analysis according
to the SAP. (Appendix A).

3.6.5.1 Surface Soil Sample Collection
Prior to surface soil sampling, the necessary gamma scan measurements will be
collected as described above. Surface soil samples will be collected in accordance with

the SAP (Appendix A). Disposable sampling equipment will be used whenever
practical and will be disposed immediately after use. If reusable sampling equipment is
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used, decontamination will be performed between sampling locations in accordance
with the SAP (Appendix A). Generally, the surface soil sample will be collected as
follows:

¢ A clean trowel, hand auger, or other tool will be used to remove a small area (about
3 inches in diameter) of soil to a depth of 6 inches.

¢ The removed soil will be transferred directly into a clean stainless steel bowl for
mixing.
¢ The soils removed from the sample location will be visually described:in‘thefield

logbook in accordance with the SAP (Appendix A). Color, moistyre, texture, and
clast composition (i.e., serpentine, shale, sandstone, chert, gabbro}'will be identified.

¢ The sample for radiological analyses will be mixed in the field'by bregking'the
sample into small pieces and removing overburden gravel and biglogi¢al material.
The entire mixed sample, or aliquot thereof, will be placed, in;the designated
laboratory sample container.

« Samples will be identified, labeled, and cataloged aceprding to the SAP
(Appendix A) and Section 3.6.7, and then placed into'the appropriate sample
cooler (if required) for transport to the contractjaboratory."Custody of the sample will
be maintained in accordance with the SAP (Appendix A).

e A minimum of 200 grams of scil (approximately 4. cup) is required to complete all
required analyses.

3.6.6 Sample ldentification

Each soil sample will be uniguely identified at the time of collection as described in the
following subsections.

3.6.6.1 Phase 1, Trench Unit Samples

Sample identificatiéns {IDs)rom the Phase 1 soil trench unit investigation will be
established using, the following format:

AABB-CCC-NNNA-DDDB

Where: AA= fagility (HP for Hunters Point will be used in this work plan)
BR =isite focation (PB for Parcel B will be used in this work plan}
©CC =excavation soil unit or sidewall floor unit
NBNi=former trench unit number
A ="glpha-numeric digit of each soil unit {beginning with A, in sequential order)
DDD = numeric sample digit (beginning with 001, in sequential order)
B = biased sample location identifier (only added to biased sample 1Ds)

For example, the first soil sample collected from the third soil unit of backfill TU material
excavated from the former TU 130 will be identified as follows:

HPPB-ESU-130C-001
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In this example, “HPPB” identifies Hunters Point Parcel B, “ESU” identifies excavation
soil unit, “130” identifies the soil unit as being excavated from the former Trench Unit
130, “C” represents the third soil unit created from excavating this former TU, and “001”
identifies the first sample.

3.6.6.2 Phase 2 Trench Unit Samples

Sample 1Ds from the Phase 2 soil trench unit investigation will be identified using the
following format:

AABB-CCC-NNN-EEFF-GG-DDDB

Where: AA = facility (HP for Hunters Point will be used in this work plan)
BB = site location (PB for Parcel B will be used in this work plan)
CCC = excavation soil unit (ESU) or sidewall floor unit (SFU)
NNN = former trench unit number
EEFF = two-digit sample interval in feet below ground surface {bgs) tEE feati="top“ef sample interval and FF
feet = bottom of sample interval). EE and FF are whole numbers‘such that a'¢alue of “01” represents “1 foot
bgs.” Surface samples (samples collected from the 0.0- toil).5-foot depth interval) will be designated as
000H; H is for haif foot. If the surface sample is collected from, a.depthiinterval other than a half foot, the H
designation will still be used; however, a note will be;inclided in the daily activity report to indicate the actual
depth sampled.
GG = soil boring number within the TU
DDD = numeric sample digit (beginning with,001, in"Sequertial.order)
B = biased sample location identifier (only;added to biased s&mple IDs)

For example, the first soil sample collected from the surface of sidewall TU material
from the former TU 60 will be identified as. follows:

HPPB:SFLI-060-000H-01-001

In this example, “HPPB’ identifies Hunters Point Parcel B, “SFU” identifies sidewall floor
unit, “060” identifies the unit as being from the former Trench Unit 060, “000H”
represents the depth interval for a surface sample (000H is the agreed-upon code
established fép:surface samples as explained above), “01” identifies soil boring number
01, and “001” idetitifies the first sample.

3.6.6.3 :Surface Soil Survey Unit Samples

Sarriple 10% frém the surface soil SU investigation will be identified using the following
format:

AABB-CCC-SUNN-DDDB

Where: AA = facility (HP for Hunters Point will be used in this work plan)
BB = site location (PB for Parcel B will be used in this work plan)
CCC = building site name (current or former building number)
SUNN = survey unit number
DDD = numeric sample digit (beginning with 001, in sequential order)
B = biased sample location identifier (only added to biased sample I1Ds)
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For example, the second soil sample collected from former Building 114 in SU 1 will be
identified as follows:

HPPB-114-5U01-002

In this example, “HPPB” identifies Hunters Point Parcel B, “114” identifies former
Building 114, “SU01” identifies the unit as being SU 1, and “002” identifies the second
sample.

3.6.7 Site Restoration

The open excavations will be backfilled with the excavated soil upon capcurrence from
the Navy. The excavated material will be returned to the same trenih thatithe material
originated from. If additional backfill is required, a clean import:source:will be identified
and used. Imported fill will be sampled and analyzed in agcordance.with'the SAP
(Appendix A) and will be approved by the Navy beforé use, If the trench excavations
are water-logged, crushed rock or gravel will be plated as bridging material. With Navy
concurrence, radiologically cleared recycled fill matarials (e'g., crushed asphalt) may be
used for backfill. The backfill will be compacted 1690 percent relative density by test
method ASTM D1557. Once the excavatedigreds have been backfilled, the durable
cover will be repaired “in kind” to match pre-exgavation action conditions.

3.6.7.1 Deconstruction of Radiclogical Screehing Yard Pads

Following completion of radiological Sereening and with Navy approval, the RSY pads
will be deconstructed. Before deconstrugtion, the R8Y pads will be radiologically
screened and released in accordance with Section 6.0. The area will be down-posted
for the deconstruction gictivities,{f the RSY pad material cannot be reused on-site, it will
be consolidated on-gite for off-site disposal at an approved disposal facility

(Section 7.0). Following deconstruction, the area will be restored to pre-removal action
conditions.

3.6.7.2 _ Decontamination and Release of Equipment and Tools

Decontamiination of materials and equipment will be conducted at the completion of
fieldwork; Numerous decontamination methods are available for use. If practical, manual
decontamination methods will be used. Abrasive methods may be necessary if areas of
fixed contamination are identified. Chemical decontamination can also be accomplished
by using detergents for non-porous surfaces with contamination present. Chemicals
selected for decontamination should be those that will minimize the creation of mixed
waste. Decontamination activities will be conducted using SOP PR-RP-160, Radiation
and Contamination Control (Appendix C).

3.6.8 Demobilization

Demobilization will consist of surveying, decontaminating, and removing equipment and
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materials, cleaning the project site, inspecting the site, and removing temporary
facilities. Survey of equipment and materials will be performed in accordance with
Section 6.6, and decontamination will be performed in accordance with

Section 3.6.8.2. Demobilization activities will also involve collection and disposal of
contaminated materials, including decontamination water and disposable equipment for
which decontamination is inappropriate (Section 7.0).

3.7 Radiological Laboratory Analysis

Samples will be containerized and submitted to an ofi-site laboratory withiappropriate
chain-of-custody documentation as established in the SAP (Appendix A). All laboratory
analyses will be performed by a Department of Defense Environmental Laboratory
Accreditation Program or National Voluntary Laboratory Accreditation Prograni-
accredited laboratory certified by the State of California to perform analyseas. All soil
samples will be retained for possible CDPH confirmatory analysis untifthe final RACR
for Parcel B is issued.

Analysis will be based on the site-specific ROCs ligted in‘Table 3-4, and in accordance
with the SAP (Appendix A) and as follows:

¢ Soil samples will be assayed using gamma spectréscopy analysis for '*7Cs and
226Ra. Soil samples from Building. 157 also will be assayed for 8Co. Gamma
spectroscopy data will be reportedfor gamma-emitting ROCs by the laboratory
after a full 21-day ingrowth period.

- If the gamma spectroscopy.laboratory results indicate a concentration of
226Ra above the RG in‘g sample;ithe sample will be analyzed using alpha
spectroscopy for uraniumijisotopes (specifically 238U and 234U), thorium
isotopes (specifically 220Th) and 22Ra to evaluate equilibrium conditions.
Additional. details regarding the equilibrium evaluation are provided in
Section 5.8. All detected isotopes will be reported.

- If laboratory results. indicate a concentration of '37Cs above the RG in a
sample, the:sample will be analyzed by gas flow proportional counting for %Sy
and by alpha $pectroscopy for 29Pu.

e Atleast.]0'percent of all the soil samples, including systematic and biased

sanples, will be randomly selected sampleswill-beand analyzed by gas flow
proportional counting for %0Sr.

- laboratory results indicate a concentration of 9°Sr above the RG in a
sample, the sample will be analyzed via alpha spectroscopy for 23°Pu.

¢ At Buildings 103, 140, and 142 where 239Py is a ROC, at least 10 percent of
randomly selected samples will be analyzed by alpha spectroscopy for 23°Pu.

If the results following the full ingrowth are below the RGs shown in Table 3-5,
additional analyses are not required.
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All laboratory data packages will have independent data verification and data validation
performed to demonstrate that the data meet the project objectives. Following independent data
verification and validation, the sample data will be evaluated as described in Section 5.0.

Table 3-1: Phase 1 Soil Trench Units

13 312 2 71 1 383 3 54
19 976 7 80 1 1,056 8 144
21 1,080 7 113 1 1193 8 | 144
23 996 7 105 1 1,101 8 144
39 700 5 111 1. | 81 6 108
42 583 4 109 1 692 5 %0
45 542 4 74 1 616 5 20
47 690 5 115 1 805 6 108
48 33 1 40 2 36
49 1,238 8 1,349 9 162
50 1,855 12 1,980 13 234

50A 1,856 12 1,985 13 234
51 1,665 11 1,757 12 216
51A 1,311 9 1,329 10 180
53 306 2 406 3 54
54 1,608 11 1,745 12 216
55 463 3 520 4 72
56 1,670 ] 11 1,810 12 216
57 1,125 8 1,227 9 162
59 703 5 798 6 108
60 e 817 6 108
65 985 7 1,065 8 144
130 144 1 177 2 36
132 122 1 143 2 36
186 308 2 349 3 54

Total: | 24,154 | 179 3,222
Notes:

2 Determined by the estimated backfill guantity from Table 3-1 in the Removal Action Completion Report, Parcel B, Hunters

Point Naval Shipyard, San Francisco, California (Navy, 2012).

b Calculated by dividing the estimated volume by 152 m? which is based on a volume of 1,000 m?2 x 6-inches (0.1524 m) =

152 m? (~300 tons of soil).
¢ Assumes 18 systematic samples in each unit.

[ PAGE V* MERGEFORMAT ]

DCN: GLBN-0005-5364-003¢

ED_006787_00025417-00060



Parcel B Removal Site Evaluation Work Plan
Former Hunter's Point Naval Shipyard
San Francisco, CA
3.0 Soil Investigation Design and Implementation

1 585 470 18 54 19 57
2 585 409 18 54 17 51
3 255 166 18 54 7 21
4 500 343 18 54 14 47
5 388 226 18 54 10 30
6 421 225 18 54 9 27
7 128 139 18 54 | 6 18
8 264 290 18 54 19 36
9 626 358 18 54 15 45
10 615 373 18 54 15 45
11 762 341 18 54 14 42
12 905 471 18 % 7Y 19 57
14 680 449 18 o 54 18 54
15 380 241 18" 54 10 30
16 225 204 18 54 9 27
17 794 431 18 T 54 18 54
18 226 151 18 54 7 21
20 531 408 18 54 17 51
22 577 302 18 54 13 39
24 693 18 54 18 54
25 105 18 54 4 12
% o 539 18 54 16 48
27 751 18 54 19 57
28 181 120 18 54 5 15
29 295 149 18 54 6 18
30 701 240 18 54 10 30
33 759 357 18 54 14 42
36 739 372 18 54 15 45
37 250 347 18 54 14 42
40 175 % 18 54 4 12
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Table 3-2: Phase 2 Soil Trench Units (continued)

41 148 42 18 54 2 6
43 918 326 18 54 14 42
44 600 326 18 54 14 42
46 513 295 18 54 12 36
52 467 288 18 54 12 36
58 9240 354 18 54 14 42
61 795 285 18 54 12 36
62 492 205 18 54 9 27
63 717 228 18 540 10 30
64 446 160 18 51 7 21
125 159 190 18 54 8 24
126 212 209 18 54 9 27
127 204 256 18 54 11 33
128 457 505 18 54 21 63
131 48 57 18 54 2 6

Total: 810 | 2,430 531 1,593

Notes:

2 From Table 3-1 of the Removal Action ComplétioiiReport, Parcel B, Hunters Point Naval Shipyard, San Francisco,
California (Navy, 2012).

b Assumes a boring every S8%inear feet 6n each trench sidewall
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E
F
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Former Building 114 001 716 | 18 o
002 317 {
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003 407
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4.0

Building Investigation Design and Implementation

This section describes the DQOs, ROCs, RGs, ILs, and radiological investigation design
and implementation for Parcel B buildings.

41

Data Quality Objectives

The DQOs for the building investigation are as follows:

Step 1-State the Problem: The Technical Team evaluated building data and
found evidence of potential manipulation and falsification. The'findings call into
question the reliability of the data and there is uncertainty whethertadiological
contamination was present or remains in place. Thereforg,ithe propertyiis unable
to be transferred as planned. Based on the uncertainty and the desgription of
radiological activities in the HRA, there is a potential for residualiradioactivity to
be present on building interior surfaces.

Step 2-ldentify the Objective: The primary gbjectiveiis to.determine whether
site conditions are compliant with the Parcel' B ROD'RAO (Navy, 2009).

Step 3-ldentify Inputs to the Objective; The inputsiinclude alpha-beta static,
alpha-beta scan, and alpha-beta swipe sample data on building and reference
area surfaces.

Step 4-Define the Study Boundaries; The'study boundaries are accessible
interior surfaces of Buildings.103; 113, 143A, 130, 140 (consistent with the
Technical Memorandum fo Support Uprestricted Radiological Release of Building
140 Including the Suction Channel and Discharge Piping [TtEC, 2011]), and 1486
(Figure 4-1). The building flotrs:{i.e., Class 1 and Clags 2 SUs) are depicted on
Figure 4-2 throygh Figure 4-124-17.

Step 5-Develop‘Decision Rules:

- If the investigationiyesults demonstrate that there are no exceedances
detefmined from a point-by-point comparison with the RGs at agreed upon
statistical:confidence levels, or that residual ROC concentrations are NORM
or anthfopogenic background, then a RACR will be developed.

=i, [fthe Tvestigation results demonstrate exceedances of the RGs determined
fromi:on a point-by-point comparison with the RGs at agreed upon statistical
confidence levels and are not shown to be NORM or anthropogenic
background, then remediation will be conducted followed by preparation of a
RACR.

— The RACR will describe the results of the investigation, explain remediation
performed, compare the distribution of data from the sites with applicable
reference area data, and provide a demonstration that site conditions are
compliant with the Parcel B ROD RAO through the use of multiple lines of
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4.2

evidence including application of statistical testing with agreed upon statistical
confidence levels on the background data.

Step 6-Specify the Performance Criteria: The data evaluation process for
demonstrating compliance with the Parcel B ROD (Navy, 2009) is presented as
follows, depicted on Figure 4-134-18, and described in detail in Section 5.0:

Compare each alpha and beta result to the corresponding RG presented in
Section 4.3. If all results are less than or equal to the RGs, then gompliance
with the Parcel B ROD RAO is achieved.

Compare survey data to appropriate RBA data from HPNS as déscitbed in
Section 5.0. Multiple lines of evidence will be evaluated to déterriiine Whether
site conditions are consistent with NORM or anthropogehic background. The
data evaluation may include, but is not limited to, population-to:population
comparisons, use of an MLE or BTV, and graphical:compatisons: If survey
data are consistent with NORM or anthropogenic background; site conditions
comply with the Parcel B ROD RAO.

If any result is greater than the RG and ¢annot'be attributed to NORM or
anthropogenic background, remediation will:be conducted as directed by the
Navy.

Step 7-Develop the Plan for Obtaining Data: Radiological investigations will be
conducted on floors, wall surfages iand ceiling surfaces of Buildings 103, 113,
113A, 130, and 146; and on dccessible intetior surfaces of Building 140
consistent with the Technical Memorandiim to Support Unrestricted Radiological
Release of Building 140including the:8uction Channel and Discharge Piping
(TtEC, 2011).

Radionuclides of Concern

The ROCs for Pagtel B Bujldings 103, 113, 113A, 130, 140, and 1486, as identified in the
HRA and in subsequent investigations, include '37Cs, 239Py, 226Rg, and °°Sr and are
presented in Table 4-1.

Table 4-1: Building Radionuclides of Concern

Building 103

NAVSEA, 2004

Building 148 90gr, 1¥7Cs, 2Py NAVSEA, 2004
Building 113A 1¥7Cs, 2®Ra NAVSEA, 2004
Building 130 1¥7Cs, 2°Ra NAVSEA, 2004
Building 140 0gr, 1¥7Cs, 225Ra, #%Py NAVSEA, 2004
Building 146 %sr, B¥7Cs, 2°Ra NAVSEA, 2004
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4.3 Remediation Goals

The building data from the radiological investigations will be evaluated to determine
whether site conditions are compliant with the RAO in the Parcel B ROD (Navy, 2009).
The RAQ is to prevent exposure to ROCs at concentrations that exceed RGs for all
potentially complete exposure pathways. These RGs for structures, equipment, and
waste are presented in Table 4-2 for each of the ROCs identified for the applicable
buildings. Also identified for each ROC is the primary particle type emitted during the
ROC’s decay or during the ROC’s radioactive progeny’s decay.

_ Table 4-2: Building Remediation Goals from Parcel B ROD

Cs b 5,000 5,000
239py a 100 ] 100
2%Ra a b 100 100
90gr b 1,000 1,000
Notes:

dpm/100 cm? = disintegration(s) per minute per 100 squara centifrieters

Data collected from building surfaces during, this investigation represent the total (fixed
and removable) gross activity on the surface that may result from radiations from
multiple radionuclides. Becauseithiese strvey data are radiation-specific (a and b) but
not radionuclide-specific, they cénnot be attiibuted to a particular ROC. Instead, the
survey data will be compared to the:most restrictive building-specific RGa and RGy as
presented in Table 4-3, For each building, the RGa is chosen as the structure’s lowest
RG for an alpha-emitting ROC;‘and the RG; is chosen as the structure’s lowest RG for a
beta-emitting ROC:

Table 4-3: Building-Specific Remediation Goals for Parcel B Work Plan

Building 103 100 (®°Pu) 1,000 (*°Sr)
Building 113 100 (¥*Pu) 1,000 (°Sr)
Building 113A 100 (*Ra) 5,000 (¥'Cs)
Building 130 100 (**Ra) 5,000 (¥'Cs)
Building 140 100 (P*Ra/?°Py) 1,000 (°Sr)
Building 146 100 (*%Ra) 1,000 (°Sr)
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4.4 Radiological Investigation Design

This section describes the design of the radiological investigations, including scan and
static measurements and swipe sampling. The radiological investigation design is
primarily based on methods, techniques, and instrument systems to demonstrate
compliance with the Parcel B ROD RAO (Navy, 2009). For Building 140, the radiological
investigation design is consistent with the Technical Memorandum fo Support
Unrestricted Radiological Release of Building 140 Including the Suction Chagnnel and
Discharge Piping (TtEC, 2011), as modified by Gilbane’s technical proposal. accepted
by the Navy, dated August 22, 2018, with the ultimate requirement to demonstrate
compliance with the Parcel B ROD RAQ.

To the extent possible, manual data entries will be reduced or glifninatéd throtigh the
use of electronic data collection and transfer processes.

4.4.1 Building Survey Overview

The radiological survey of the impacted Parcel B buildings Has two primary components
(scan measurements and static measurements), which:are discussed in the following
subsections. In addition, swipe samples will bé collected to.assess potential alpha-beta
removable contamination. If needed, swipe'saniples will be analyzed off-site to speciate
the radionuclides present. Building materjal samplés and, for Building 140, sediment
samples, may be collected and analyzed off-site'tp characterize areas of interest
identified by the surveys.

4.4.1.1 Scan Measurements

Scan measurements are performedign.building surfaces to locate radiation anomalies
indicating residual radjgactivity that may require further investigation or remediation. As
noted in Section 4.3;/the scanning design is dictated by the most restrictive RGa and
RGB values for the'building. Where appropriate, scan measurements will be performed
using the assumptipns:of equilibrium described in Section 4.5.5.

4.4.1.2 _ Static Meastirements

Static.measurements will be the primary means of demonstrating compliance with the
Patcel BIROD RAO. Gross alpha and beta static measurements will be performed so
that the measurement MDC is below the most restrictive RGq and RGp values for the
building:

Static measurements will be performed in each SU and in the RBAs. They will consist of
measurements in scaler mode for simultaneous alpha-beta counting using a Ludlum
Model 43-68 gas proportional detector, Ludlum Model 43-83 plastic scintillation
detector, or other appropriate instrument. While 1-minute count times were used in the
following example calculations, static count times will be updated during investigations
to meet DQOs using instrument-specific information. Static measurements will be
performed on a systematic sampling grid or biased to locations identified by the
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alpha-beta scanning surveys.

The number of systematic static measurements performed will be based on the
guidance described in MARSSIM Section 5.5.2.2 using the unity rule as the example
basis for calculating the minimum static measurement frequency. Even if the
MARSSIM-recommended or other statistical tests are not used to evaluate site data,
these calculations serve as a basis for determining the number of static measurements
per SU to be performed. The number of biased static measurements will be determined
based on results of scan surveys.

MARSSIM Section 5.5.2.2 defines the method for calculating the number of static
measurements when residual radioactivity is uniformly present thrpughout.an, SU:
Therefore, determining the number of static measurements will be based on'the
following factors:

RG for radioactivity on structural surfaces (UBGR)

LBGR

Estimate of variability (standard deviation [s})in the referehce area and the SUs
Shift (D=UBGR-LBGR)

Relative shift ((UBGR-LBGR]/s); see Equatiorn 4-1

Decision error rates for making a Type 'or Type thdecision error that the mean or
median concentration exceeds the RG'{determined via MARSSIM Table 5.2)

Each of the preceding factors is addiessed'in the following paragraphs. Example data
are provided to assist in explaining thé:process:for calculating the minimum static
measurement frequency. Actual numbers:of static measurements for SUs will be based
on reference area data once theyibecome available. When using the unity rule, the RG
is defined as 1 (unitless) plus backdiound. As a basis for the calculations, the
background surface agtivity copgentration is assumed to be 0.5.

MARSSIM definegia grayregion as the range of values in which the consequences of
decision error on Wwhether the residual surface activity is less than or exceeds the RG
are relativelythinor. The RG of 1 above background (0.5) was selected to represent the
UBGR (1.5). The EBGR:is the median concentration in the SU, and the retrospective
power will be detgtinined after the survey is completed. Given the absence of usable
data priorto performing the investigation activities, MARSSIM Section 2.5.4 suggests
arbitrarily:selecting the LBGR as half the RG. Therefore, for this example, the LBGR =
0.5 ¥0.5 =1. Assuming the UBGR equals the RG, then D = 1.5 - 1.0 = 0.5 for this
examplé,

MARSSIM defines o as an estimate of the standard deviation of the measured values in
the SU. Because SU data will not be available until the investigation activities are
completed, MARSSIM recommends using the standard deviation of the RBA as an
estimate of s. Given the absence of data prior to performing the investigation activities,
an arbitrary value of 0.25 has been selected as an estimate of o for this example.

The relative shift is calculated based on MARSSIM guidance (Section 5.5.2.2), as
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shown in Equation 4-1.

Equation 4-1

A (UBGR—-LBGR) (RG—-LBGR) (1.5-1.0)
~ = = = =20
o o o 0.25

The minimum number of samples assumes the ROC concentration in the SU exceeds
the RG. A Type | decision error is deciding that the ROC concentration in the'SU is less
than the RG when it actually exceeds the RG. To minimize the potential for releasing
building surfaces with concentrations above the RG, the Type | decision efrorirate is set
at 0.01. A Type Il decision error is deciding that the ROC concentratiom:exceedsithe RG
when it is actually less than the RG. To protect against remediating building, surfaces
with concentrations below the RG, the Type Il decision error rate'ig set &t 0.05, as
recommended by MARSSIM.

MARSSIM Table 5.3 lists the minimum number of static mgasurements to be performed
in each SU and RBA based on the relative shift and decision error rates. For a relative
shift of 2, a Type | decision error rate at 0.01, and-Type II'decision error rate of 0.05,
MARSSIM Table 5.3 recommends a minimum of.1 8'static measurements in each SU
and RBA.

The minimum number of static measurements per 8L will be developed based on the
variability observed in the RBA data, . The DQA ofigU data will include a retrospective
power curve (based on MARSSIM Appendix‘l:guidance) to demonstrate that enough
static measurements were perfofitiéd {6 meet the project objectives. If necessary,
additional static measurements‘tnay be:performed to comply with the project objectives.

4.4.2 Radiological Background

Building 404 will serve &g the primary RBA in the investigation of Parcel B Building 140
(Figure 4-1). Building 404iis a non-impacted, unoccupied former supply storehouse
constructed in 1943;(see Reference 1598 in NAVSEA, 2004). From the same
construction erdiand with materials similar to those of the impacted Parcel B Building
140, Building 404 h&s.43,695 square feet of concrete floors, a wooden superstructure,
prepared;roll or composition roof, and drywall offices.

Atleast 18.static measurements will be taken on each surface material in the RBA that
is representative of the material in the building SUs. Alternate RBAs may be identified
and used.if heeded based on site-specific conditions identified during the building
investigations.

4.4.3 Survey Units
Parcel B buildings will be divided into identifiable SUs similar in area and nomenclature

to the previous investigation of each building. Table 4-4 lists the SUs, classification, and
areas by building. Generally, impacted floor surfaces and the lower 2 meters of
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remaining impacted wall surfaces will form Class 1 SUs of no more than 100 m2 each.
The remaining impacted upper wall surfaces and ceilings will generally form Class 2
SUs of no more than 2,000 m2 each. There are no Class 3 SUs.

Table 4-4: Building Summary Table

Building

Classification

Survey Units

Corresponding

Number Total | Area (m?) Figure(s)
103 Class 1 SU-001 to SU-010, SU-018 to 8U-028, SU-032 | 20 1,248 4-2,4-3
Class 2 5U-011 to SU-014, 5U-018, SU-017, SU-027to | 12 1,259 4-2.4-3
5U-031, SU-033
113 Class 1 SU-001 to SU-025 25 1;620
Class 2 SU-026 to SU-033 8 1,75%
113A Class 1 SU-001 to 3U-011, SU-016 12 485
Class 2 SU-012 to SU-015 4 488
130 Class 1 SU-001 to SU-034, SU-040 35 2,428
Class 2 SU-035 to SU-039 5 2,481
140 Class 1 N/A? - -
148 Class 1 SU-001 to SU-007, SU 012 to SU:022;;81-041 19 758 44-114-14, 4-
Class2 | SU-023 to SU-024, S1-030 to'$U:040, SU-042 | 14 867 4-15, 4-1TPHA
Notes:

2 Data to be collected consistent with the Techniéal Memgraridiim to Support Unrestricted Radiological Release of Building 140
Including the Suction Channel and Discharge Pipittg.{TIEE, 2011)

Areas with known relgases have been remediated and recovered during past
investigations suclithat'there are no areas of suspected surface or volumetric
contamination remaining if:Parcel B buildings. This investigation measures only the
remaining, acgessible ‘and impacted surfaces through a combination of static and swipe
measurements; The Sll designations and floor boundaries will remain the same as
those ugediin the historical TIEC investigations.

Thefloor plans‘and floor SUs are shown for each building on Figure 4-2 through
Figure 4-124-47. An example figure is provided that depicts SU-specific details for a
Class'1, SU (Figure 4-144-19). Figure 4-144-19 is a two-dimensional representation of
Building 103 (SU-001) and shows the Class 1 floor and lower wall surfaces, and
intended static measurement and swipe sample locations.

Building-specific information regarding the Parcel B buildings is provided in the following
paragraphs and in Table 4-4.

4.4.3.1

Building 103
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The floors and walls less than or equal to 2 meters above the respective floor areas are
divided into 20 Class 1 survey units (less than 100 m2 of floor area each), and the upper
portions of the interior walls and ceiling are divided into 12 Class 2 survey units (less
than 1,000 m2). The first floor survey units are shown in Figure 4-2 and the second floor
survey units are shown in Figure 4-3. Following asbestos abatement activities, SU-013
and SU-015 were combined into a single Class 2 SU-013, and another Class 2 survey
unit, SU-033, was added. In addition, the crawl space is divided into seven Class 1
survey units (SUs A through G) that are being investigated as Parcel B soil {see
Section 3.0). The limiting alpha-emitting ROC 103 is 2°Pu and the limiting beta-emitting
ROC is %98r.

4.4.3.2 Building 113

The floors and walls less than or equal to 2 meters above the respegtive flgor areas are
divided into 25 Class 1 survey units (less than 100 m? of floot ‘area eagh) and eight
Class 2 survey units (Figure 4-4 and Figure 4.-8). The upper portin of the interior walls
and ceiling are Class 2 survey units. The limiting alpha-emitting ROC'is 22°Pu and the
limiting beta-emitting ROC is %8r.

4.4.3.3 Building 113A

The floors and walls less than or equal to 2 meters.above the respective floor areas are
divided into 12 Class 1 survey units (less'than 100 mi% of floor area each) and four Class
2 survey units (Figure 4-84-6 and Figure 4-F). The upper portion of the interior walls
and ceiling are Class 2 survey upits, Thelimiting alpha-emitting ROC is 2?°Ra and the
limiting beta-emitting ROC is "¥ICs.

4.4.3.4 Building 130

The floors and walls less than or equal to 2 meters above the respective floor areas are
divided into 35 Clags 1 survey units (less than 100 m? of floor area each) and five Class
2 survey units (Figure 4-84:8 and Figure 4-8). The upper portion of the interior walls
and ceiling arg:Class 2 survey units. The limiting alpha-emitting ROC is ??°Ra and the
limiting beta-ernitting ROC is '37Cs.

4.4.3.5 “Building 140

Consistentiwith.the Final Technical Memorandum to Support Unrestricted Radiological
Release of Building 140 Including the Suction Channel and Discharge Piping (TtEC,
2011), Building 140 areas to be surveyed include electrical cabinets, an interior wall, the
suction channel, discharge piping, and the discharge channel (Figures 4-84-11 and 4-
484-13). The limiting alpha-emitting ROCs are 226Ra and 239Pu, and the limiting beta-
emitting ROC is %8y,

The HRA (NAVSEA, 2004) indicates that Building 140 is radiologically impacted
because of its association with Drydock 3. Drydock 3 was historically used as a
decontamination facility for ships that participated in atomic weapons testing, as the
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possible location of removal of radium-bearing devices from ships during maintenance,
and as the former location of radium-bearing devices. The various decontamination
methods for ships that participated in atomic and nuclear weapons testing included
sandblasting of shipboard components and acid washing of desalinization systems.

During dewatering operations, residual decontamination wastes may have been drawn
into the collector channel located at the bottom of Drydock 3 and into the suction
channel and then forced through the discharge piping using the pumps housed in
Building 140, thereby potentially contaminating the discharge channel andisubsequently
entering the bay. Because of the construction of the dewatering system frorm:Drydock
3, only the interior portions of the suction channel, discharge piping, and dischaige
channel could possibly have become contaminated with decontaminationimedia.

Gilbane will recollect data as presented in the Final Technical Memorandum to Support
Unrestricted Radiological Release of Building 140 Including ‘the. Suctién Channel and
Discharge Piping (TtEC, 2011). To achieve this, the antigipated tasks to be performed
within Building 140 include:

. Initial inspection of the building, stiction channeél and discharge piping
. Cleanup of debris

. Scanning of electrical cabinets

. Evaluation of the pump pit ta,include'an Underwater video inspection,

collection of sediment samplesi(if possible), collection of water
samples, and collegtion ofigebrisisamples

. A final status surveyiof the building interior and discharge channel
using the same survgy'ynits.as presented in the Final Technical
Memorandum (TECI'2014). The building and survey unit layouts are
shown on Figures'4-84.11 and 4-184-13.

. Collection of samplesfrom the discharge piping

The Parcel B RODuindicates that Building 140 is eligible for inclusion on the Naticnal
Register of Historic Placesi{Navy, 2009). The aforementioned tasks to be performed
within Building.140 will have no effect on the structural nor exterior elements of the
building, nor will they ifivolve removal of interior equipment unless that equipment is
found tgberadiclogically contaminated. Therefore, the anticipated activities within
Building 140 are not expected to affect nor disturb the historical elements of the
building:

4.4.3.6;, Building 146

The floors and walls less than or equal to 2 meters above the respective floor areas are
divided into 22 Class 1 survey units (less than 100 m2 of floor area each) and 18 Class
2 survey units. The upper portion of the interior walls and ceiling are Class 2 survey
units. The first floor survey units are shown in Figure 4-344-14 and Figure 415 and the
second floor survey units are shown in Figure 4-124-18 and Figure 4-17. During the
previous investigation, it became necessary to remove some of the walls and portions of
the flooring material to facilitate access to the drain lines. Once this work was
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completed, 19 Class 1 survey units and 14 Class 2 survey units remained (SU-008
through SU-011 and SU-025 through SU-029 were not used). The limiting alpha-
emitting ROC is 2°Ra and the limiting beta-emitting ROC is 9Sr.

4.4.4 Reference Coordinate System

Survey unit scan lanes and static measurement locations will be marked using a
consistent reference coordinate system throughout the building. In the absence of other
technologies, locations will reference from the southernmost and westernmost points in
the SU.

4.5 Instrumentation

Investigation data will be collected using position-sensitive gas proportional counters,
and swipe sample counters as described herein.

4.5.1 Position-Sensitive Proportional Counters
A position-sensitive proportional counter will not be'used.
4.5.2 Gas Proportional Detectors

Gas proportional detectors, such as the large area Lydlum Model 43-37, small area
Ludium Model 43-68, or equivalent ifgstruments, will be used for scan measurements.
The Ludlum Model 43-37 detector, physidal sizeis 2.5 by 15.9by 464 cm (Hby Wby L)
with an active area of 584 cm?:The Ludlum Model 43-68 is 10 by 11.7 by 19.8 cm, with
an active area of 126 cm?. Scanning spged'is surveyor-controlled, and data are
automatically logged when used with.an appropriate data-logging scaler/ratemeter, such
as the Ludium Model 2360 or eguivalent. The Ludlum Model 43-68 may also be used to
perform static measyrements.

4.5.3 Scintillation Detector

Alpha-beta scititilfation 'detectors may also be used for scanning and static
measurgments. The Ludlum Model 43-93 has an active detector area of 100 cm? and
simultaneeusly. counts alpha radiation using a zinc sulfide scintillator and beta radiation
usifig a thin"plastic scintillator.

4.5.4 Alpha-Beta Sample Counter

Swipe samples to assess removable activity will be performed using an alpha-beta
plastic scintillation counter, such as the Ludium Model 3030 Alpha-Beta Sample
Counter or equivalent. The Ludlum Model 3030 has an active detector area of 20.3 cm?
and simultaneously counts alpha-beta radiation from 5.1 cm swipe papers loaded into a
single sample tray.

4.5.5 Instrument Efficiencies
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Manufacturer-provided parameters, including the detector physical (active) areas, total
(41) efficiencies, and background count rates, are provided in Table 4-5. These
parameters will be updated as appropriate during the investigation for each instrument
used. In accordance with NUREG-1507, during survey activities total 411 efficiencies for
alpha/beta instruments will be determined by multiplying the reported 217 instrument
efficiency (&) from the instrument calibration and a source efficiency (gs) of 0.5 for beta-
emitters with maximum beta energies exceeding 400 keV, and 0.25 for beta-emitters
with maximum beta energies between 150 and 400 keV and for alpha-emitters. In the
following sections, manufacturer-provided 411 efficiencies are used to illustrate the
example calculations.

Table 4-5: Typical Survey Instrument Efficiencies and Background:Count
Rates from Manufacturers

. Detector active area, A (cm?) 584 126 100 20.3
Width in direction of scan, d (cm) 13.335 8.8 6.94 NA
Alpha total efficiency (4) for 2%°Puy 0.175 @175 0.20 0.37
Beta total efficiency (41) for ¥Tc 020 020 0.15 0.27
Beta total efficiency (41) for °Sr/Y 020 020 0.20 0.26
Beta total efficiency (41) for *’Cs Nl; AAAAAAAAAAAAAAAAAAAAAA NA NA 0.29
Alpha background (cpm) <10 =3 <3 <3
Beta background {cpm) 8001300 350 < 300 <50
Notes:

90y = yitrium-90

99T¢ = technetium-99

< =less than

< = less than oy equal to

NA = not applicablé

The respanse of a:.detector to the incident radiations from building surfaces differs from
thevallies in. Table' 4-5 depending on the presence and state of equilibrium of
radivactive;progenies. All of the ROCs in Table 4-1 have radioactive progenies that emit
alpha oy, beta particles during their decay. The concentration of each progeny relative to
its parentidepends on its parent’s decay fraction and the equilibrium fraction of the
entire series or chain. The radioactive progeny of 98r and 137Cs equilibrate in less than
a day since their progeny half-lives are measured in minutes. Due to the 24,000 year
half-life of 2°°Puy, its progeny generally are of no concern. However, 22°Ra are naturally
occurring and has a radon isotope as progeny. The radon decay products typically have
an equilibrium fraction of 0.4 indoors (see Question 17 in USEPA, 2014) such that the
progeny of radon (222Rn) is only present at 40 percent of the 222Rn concentration—&a-

ESTRILE
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In Table 4-6, each ROC and its progeny is listed along with the associated type of
particle emitted during decay, the fraction of times that particle type is emitted, the
radon decay product abundance relative to 222Rn and the 4-1r efficiencies and 4-1t
weighted efficiencies for the four example detector types for building investigations. The
4-11 weighted efficiencies for each radionuclide and detector is the product of its decay
fraction, equilibrium fraction, and 4-1 efficiency. The total alpha (or beta) 4-m1.weighted
efficiencies for 226Ra and %Sr are the summed alpha (or beta) 4-11 weighted efficiencies
of themselves and their progeny. To illustrate, the alpha response (4-11 efficiénty) of the
Ludlum Model 43-37-1 to pure 2%°Ra is 0.175 (or 17.5 counts per 100:disintegrations of
226Ra). However, 22°Ra exists in partial equilibrium with its radioactive progeny, ard for
each disintegration of 226Ra, there are 3.2 alpha particles and 1.6 beta particles formed.
Consistent with MARSSIM Section 4.3.2, the weighted efficiencies provided in Table 4-
6 are used for the instrument sensitivity calculations describediin the remainder of this
section.
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Table 4-6: Detector Efficiencies for Each ROC and Alpha- or Beta-emitting Progeny

187Cs Beta 1.00 1.00 0.200 0.200 0.200 0.290 0.200 0.200 0.200 0.290
239py Alpha 1.00 1.00 0.175 0.175 0.200 “2)370 AAAAA 0.175 0.175 0.200 0.370
22%Ra Alpha 1.00 1.00 0.175 0.175 0.200 0.320 0.175 0.175 0.200 0.320
222Rn Alpha 1.00 40004 0.175 0.175 0200 0,370 0.175 0.175 0.200 0.370
218pg Alpha 1.00 0.40 0.175 0.175 } MO‘ZQO i 0.370 0.070 0.070 0.080 0.148
214pp Beta 1.00 0.40 0.200 0,200 0,200 0.260 0.080 0.080 0.080 0.104
214B; Beta 1.00 0.40 0.200 0.200 0.200 0.260 0.080 0.080 0.080 0.104
2i4pg Alpha 1.00 0.40 0.175 0175 0.200 0.370 0.070 0.070 0.080 0.148
210ph Beta 1.00 0.40 } 0 0 0 0 0 0
2108j Beta 1.00 0.40 0.200 0.260 0.080 0.080 0.080 0.104
210pg Alpha 1.00 0.40 0.200 0.370 0.080 0.070 0.080 0.148
Total 22°Ra alphas 3.20 0.570 0.560 0.640 1.134
Total 226Ra betas 1.60 0.240 0.240 0.240 0.312
sogy Beta 1.00 ! 1.00 0.200 0.200 0.200 0.260 0.200 0.200 0.200 0.260
90y Beta 1.00 1.00 0.200 0.200 0.200 0.260 0.200 0.200 0.200 0.260
Total ®Srbetas | 2 00 0.400 0.400 0.400 0.520
Notes: 218Pg = polonium-210
Total alphas or betas = giim of {decay.fraction x equilibrium fraction) 214ph = lead-214
210Bi = bismuth-210 214pPg = polonium-214
210Ph = lead-210 218Pg = polonium-218
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4.5.6 Calibration

Portable survey instruments will be calibrated annually at a minimum, in accordance
with ANSI N323 (ANSI, 1997), or an applicable later version. Instruments will be
removed from service on or before calibration due dates for recalibration. If ANSI N323
does not provide a standard method, the calibration facility should comply with the
manufacturer’s recommended method.

4.5.7 Daily Performance Checks

Before the portable survey instruments are used, calibration verification, physigal
inspection, battery check, and source-response check will be performed. in accordance
with SOP PR-RP-140, Radiation Instruments and Equipment (Apperidix C). 'Portable
survey instruments will have a current calibration label that will:béwerified daily before
use.

Physical inspection of the portable survey instrument willinclude;

General physical condition of the instrument.ahd detector before each use
Knobs, buttons, cables, connectors

Meter movements and displays

Instrument cases

Probe and probe windows

Other physical properties that miay &ffect the proper operation of the instrument or
detector

Any portable survey instrument.or detector having a questionable physical condition will
not be used until problems have been corrected. A battery check will be performed to
ensure that sufficient voltage is being:stipplied to the detector and instrument circuitry
for proper operation. This chegk'will be performed in accordance with the instrument’s
operations manual, The.instrument will be exposed to the appropriate (alpha or beta)
check source, to.yérify that the instrument response is within the plus or minus 20
percent range detéimiiied during the initial response check. The calibration certificates
and daily QA/QEC.records, and instrument setup test records for each instrument used
will be provided in the project report.

If any:portable’survey instrument, or instrument and detector combination, having a
guestionable'physical condition that cannot be corrected fails any of the operation
checks stated in SOP PR-RP-140, Radiation Instruments and Equipment (Appendix C),
the instriament will be put in an “out of service” status. This is done by placing an “out of
service” tag or equivalent on the instrument and securing the instrument or the
instrument and detector combination in a separate area such that the instrument and
instrument and detector combination cannot be issued for use. The PRSO and RCTs
and their respective supervisors will be notified immediately when any survey
instrumentation has been placed “out of service.” Instruments tagged as “out of service”
will not be returned to service until all deficiencies have been corrected. The results of
the daily operation checks, discussed above, will be documented.
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4.5.8 Instrument Detection Calculations and Investigation Levels

Instrument-specific parameters used for building investigations are calculated in the
following subsections. These include the average scan rate, ILs, alpha detection
probabilities and MDCs for scan measurements and the ILs and MDCs for static
measurements. These calculations will be updated during building investigations
(Section 4.6.3) using information from calibration sheets and background
measurements for each instrument.

4.5.8.1 Alpha-Beta Scan Rate

While scanning, the period that a moving detector spends above an atga of elevated
activity, or the dwell time (in seconds), depends on the rate of scanning (¢m/s) and the
size of the area of elevated activity (cm?2). The detector dwell time:(f) is also called the
detector residence time or observation interval (/) in some references, The:size of any
area of elevated activity cannot be known before investigation, ‘sg the ¢onventional
approach is to assume a typical size for the area (e.g., 180, cm?) and.choose a scan rate
that provides a reasonable value for t. Generally, dwell'times in‘the 0.5- to 2-second
range are considered reasonable. If the 100 cm? afea of élevated activity is 10 cm x

10 cm, then these dwell times would result in ayerage detector scan rates, v, between 5
and 20 cm/s.

Average scan rates for each instrumentused for scanning will be determined during
instrument preparations (Section 4.6.3.1)'to meetrequired detection sensitivities.
Movement of a large area detector, such.as the Ludlum Model 43-37, is surveyor-
controlled and the average scapitate will be mohitored during scanning and verified
during data evaluation.

4.5.8.2 Alpha-Beta Scan Investigation Levels

Scan data are compared. to scan ILs. ILs are instrument-, ROC-, and surface material-
specific surface agtivity levels, in units of the instrument’s response (cpm). Scan data
that exceed an applicgble s¢an IL will be investigated using biased measurements
(Section 4.6.3.4), Scan ILs will be updated during instrument preparations (Section
4.6.3.1).

The:measuremeants for alpha and beta surface activity occur simultaneously during
scanning:however, the signal detection theory for alpha emitters differs greatly from
that of beta emitters. Surface conditions and other factors resutlt in relatively low
probabilities that alpha particles emitted from sources on a surface will reach the
detector, while beta scanning provides a more reliable and efficient method for the
detection of beta emitters. Given that 22°Ra has progeny that emit beta particles, the
collection of beta scanning measurements will supplement and verify alpha scans
where 25Ra is an ROC.

Scan ILs are calculated using Equation 4-2 and the detector-specific information in
Table 4-5 and Table 4-6. To enable direct comparison to the alpha ratemeter output
during scanning, the RG for each alpha-emitting ROC is converted from units of
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dpm/100 cm? to cpm (beta) using Equation 4-2, which is based on the discussion of
data conversion in MARSSIM Section 6.6.1. The beta scan IL is determined in a similar
manner.

Equation 4-2
A
Scan ”‘(a or B) (cpm) = RG(a or ) ET(aorp)” (W) + Rg (aorp)

Where. RG+p = remediation goal for alpha- or beta-emitting ROC (dpm/100 cm?)
eT(aorpy = detector total (4-11) efficiency (counts per disintegration), equal to 2-1 instrumentefficiency (&i)
multiplied by surface efficiency (&s)
A = detector probe physical (active) area (cm?)
Rs @orp = alpha or beta background count rate (cpm)

For illustration, calculated scan ILs are presented in Table 4-7 forigach'ROC and for
three detector models. Site-specific scan ILs will be determined durifig instrument
preparations (Section 4.6.3.1).

Example: ??°Ra alpha scan IL for the Ludium 43-37,

Scan IL ?%°Ra,, (Ludlum 43-37) = 100 - 0:570 "

100
Where:
RG?%Ra,. = 100 dpm/180 cm?
ETa = 0.570;{total Weighted alpha efficiency for 2?Ra, from Table 4-8)
A its
RB,a

Table 4-7: Preliminary Instrumient Scan Investigation Levels

1¥7Cs NA 6,890 NA 1,435
29py 107 NA 23 NA
26Rg 337 1,190 72 205
%sr NA 3,386 NA 679
Notes:

N#:= not applicable
4.5.8.3";, Probability of Alpha Detection for High-background Detectors

The measurements for alpha and beta surface activity occur simultaneously during
scanning; however, the signal detection theory for alpha emitters differs greatly from
that of beta emitters. For alpha scanning, one verifies that while scanning at rate v,
there is a specified probability (typically 90 percent) that surface activity present at the
RGq will be detected.

Equation 4-3 (adapted from MARSSIM Equation 6-14 is used for detectors having
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higher background rates (i.e., 5 to 10 cpm) to determine the probability of recording at
least two alpha counts, P{n = 2), while passing over an area contaminated at the RGq,
during t. It is assumed that all the elevated activity is contained in a 100 cm? area and
that the detector passes over the area in one or multiple scan passes.

The probability of detecting two or more counts due to a source at the RGq is given by
Equation 4-3 (MARSSIM Equation 6-14), as follows:

Equation 4-3
(GE + B)t. —(GE+B)
——)(e & )

> =1
P(r=2) =1-(1+—7;

Where: P(n 2 2) = probability of getting two or more counts during the time interval ¢ {pércefit)

t = fime interval (seconds)

G = contamination activity (disintegrations per minute [dpm]) = equal to th&iRGq

E = total efficiency (4-1), equal to 2-11 instrument efficiency (&i), muitiplied byisurface efficiency (&s)
B = background count rate {cpm)

4.5.8.4 " Probability of Alpha Detection for Small Area Detectors

The alpha count rate on various surfaces will average approximately 2 cpm with a small
area Ludlum Model 43-68 detector. When using a 126 cm? or smaller detector,
scanning for alpha emitters differs because the expected background response of most
alpha detectors is close to zero. A single count in the defined residence time will resulit
in a second measurement of equal duration. One or more additional counts will require
investigation with a static measurement as described in Section 4.6.3.4.
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The probability of detecting given levels of alpha surface contamination for smaller
detectors can be calculated by use of Poisson summation statistics. Given a known
measurement interval and a surface contamination release limit, the probability of
detecting a single count for the measurement interval to be used during this project and
sample data from a typical Ludium Model 43-68 setup is given by MARSSIM Equation
6-12, shown as Equation 4-4:

Equation 4-4

~(GEd)
Pn=1)=1-—¢ 60v

Where: P{n = 1) = probability of observing a single count

= contamination activity = RGe

= total efficiency (4-11), equal to 2-1 instrument efficiency (&i), multiglied by surface ‘efficiency (&s)
= width of detector in direction of scan (cm)

= scan speed (cM/s)

<amgo

Equation 4-4 may be solved as follows:

—(100x0.560x8:8)

Pnz1)=1-¢ 60x25 = 9p,3e%
Where: P(n 2 1) = probability of observing a single count
G =100 dpm
E =0.560 (Table 4-6)
d =8.8cm
v =25 cm/s

As calculated above, the probability:of getting ohe or more counts during a Ludium
Model 43-68 scan moving at 2.5:cm/s"Wwhéenisurveying a 100 dpm hotspot is equal to
96.3 percent. Alpha detection probabilities and associated scan speeds for small area
detectors will be updated as needed duifing survey preparation (Section 4.6.3.1) to
reflect instrument-, RQC-, and:gurface material-specific information.

4.5.8.5 Beta Scan Minimum Detectabie Concentration

The rate at whiéh.eaéh detection instrument traverses across the surface being
surveyediis necessarily detector- and radionuclide-specific and varies with accepted
error rates, surveyor efficiency, and surface beta background. We assume that 95
pergentirue positive (a = 0.95) and 5 percent false positive (§ = 0.95) rates are
required,"'such.that d’ = 3.28 from MARSSIM Table 6.5. A value of 0.5 for p, the
surveyor efficiency, is typical for surveyor-controlled detectors and 1.0 for motor-
controlled detectors. The B scan MDC is calculated using Equation 4-5 (adapted from
MARSSIM, Equation 6-10 [USEPA et al., 2000]). Instruments will be selected for
scanning to ensure that their beta scan MDC is less than or equal to the RGp for the
building from Table 4-3. Equation 4-5 through Equation 4-7 are derived as follows:
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Equation 4-5
MDCR

B scan MDC (dpm/100 cm?) = a

VP e Esp 150 ez

Where: MDCR = minimum detectable count rate

I = surveyor efficiency

&g = detector (2-11) beta efficiency (counts per disintegration)
£ = surface (2-11) beta efficiency (counts per disintegration)
A = detector physical (active) area (cm?)

Substituting MDCR = 60-s/i (MARSSIM Equation 6-9), t = J, si = d"(b)"? (MARSSIM
Equation 6-8) and ¢75= € - €55 Yields Equation 4-6:

Equation 4-6
, 60 -5/t 60 -dl.: /b7t
B scan MDC (dpm/100 cm?) = - = —~—~——~LA—
VP g To0Eme. VB et 100 o2
Where: s; = minimum detectable net source counts in ¢
a = index of sensitivity (for error rates a and 8)
bi = background counts in ¢
d = width of detector in direction of scan (gm)
v = average scan rate (cm/s)
£T8 = detector total (4-11) beta efficiency, (countsiper digintegration)

Substituting bi = Ra g (cpm) - t (seconids)/60 Vields Equation 4-7:

Equation 4-7
' t 60
) d - /RB,ﬁ i
B stan MDE{(dpm /100 cm?) = —
VP e 100
Where: Reg = background betazount rate (com)

The beta scan'MDEs for each scan survey instrument and ROC are presented in Table
4-8 for various detector average scan rates.

Example: Beta Secam MDC Calculation for the Ludlum 43-37.

The B'scan MDC is calculated for the Ludium 43-37 scanning for beta emitters at 5 cm/s
and usingithe parameters presented in Table 4-5 and Table 4-6.

267 60
dpm 2)_3.28- 1050 - 5 =

B scan MDC (—cm = 305 dpm /100 cm?

100 _ 100
v1.06-0.400 100
Where: o = 3.28 (for 95% true positive and 5% false positive)
Rag =636 cpm
t = d/v = 13.335 em/(5 em/s) = 2.667 seconds
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I =1 (assumes automated data logging)
ET8 = 0.900 for beta emitters
A =100 cm?

Table 4-8: Beta Scan Minimum Detectable
Concentrations (dpm/100 cm?2) at 5 cm/s

1¥7Cs 610
22Ra 509
0ogr 305
Notes:

NA = not applicable

Table 4-8 demonstrates that at a scan rate for the Ludlum 43.37.0f 5 cin/s, the beta
scan MDCs for all ROCs are below the most restrictive: RGB (1,000 dpm/100 cm? for
%08r) for both large area survey instruments. Beta sgan'MDCs and associated scan
speeds will be updated as needed during survey preparation (Section 4.6.3.1) to reflect
instrument-, ROC-, and surface material-specifigiinformation’

4.5.8.6 Static investigation Levels

Static measurement data will be compareq, to static 1's. Static measurement data that
exceed an applicable static IL will be investigated Using biased measurements
(Section 4.6.3.4).

The alpha and beta static ILs are‘determined using the static measurement count time
in Equation 4-8, which is based on‘the discussion of data conversion in MARSSIM
Section 6.6.1. Static ILs:will be ypdated as needed during survey preparation (Section
4.6.3.1) using instrupient-, ROC- and surface material-specific information.

Equation 4-8
. A
Static ILgor gy fcounts) = [RGiaor gy " Er(aor gy * (W) + Rpor gyl " T+

WheresRG (i) =remediation goal for alpha- or beta-emitting ROC (dpm/100 cm?)
ETwer o detector total (4-1) efficiency (counts per disintegration)
=idetector probe physical (active) area (cm?)
Ra(=ort) = alpha or beta background count rate (cpm)
Tsig, = 8U static counting time (minutes)

For illustration, the following example calculates the alpha static IL equivalent to the
226Ra RG for the Ludlum Model 43-93, on concrete, using a 1-minute static count time.

Example: ?°Ra aipha static IL for the Ludium 43-93.

100
Static IL,(Ludlum Model 43-93, 226 Ra)=(100 - 0.640 - (W) +1) -1 = 65 counts
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Where: RG%®Ra,q = 100 dpm/100 cm?

£Ta = 0.640 (total weighted alpha efficiency for ?°Ra, from Table 4-6)
A =100 cm?

Req =1¢cpm

Ts+8 =1 minute

4.5.8.7 Alpha Static Minimum Detectable Concentration

Simultaneous static alpha-beta (paired) measurements typically are taken with alpha-
beta detectors coupled to scaler and ratemeter data loggers, and operated;ih scaler
mode for the counting time, T. The division of counting times between bagkgrotind
counting time, Tg, and SU counting time, Ts-s, is optimized such that:the static'MDCs
will be less than or equal to the RG, for the building from Table 4-3"The:static MBC is
the a priori net activity concentration above the critical level thatig expectedtd be
detected 95 percent of the time. When the count times for the background,and SU
measurements are different, the static MDC, for either alpha pr.beta activity, is
calculated using Equation 4-9 (adapted from Strom and.Stansbury, 1992). Any areas of
elevated activity are assumed to be 100 cm?2 in size. MDC talcuations for static
measurements will be updated during survey preparations {Section 4.6.3.1) using
instrument-, ROC-, and surface material-specific information

Equation 4-9

, T,
[3+ 3.29\/;23 T {1+ ST—;B)]

Static MDC (dpm/100 ém?) =

A
Er 'm'Tsm

Where:
Rs = backgroung,count rate (cpm)
Tss = SU counting time {minutes)
Ts = backgrbund counting time (minutes)
&7 = detector total (4-17) efficiency (counts per disintegration)
A = detector probe physical (active) area (cm?)

Instruments ysed for static measurements will be selected to ensure that their alpha
static MDC is'less thah or equal to the RG. for the building from Table 4-3.

Example; Alpha Static MDC Calculation for the Ludfum Model 43-93.

Thie.a static MDC is calculated for the Ludlum Model 43-93 using the parameters
preseénted in Table 4-5 and Table 4-86. Using Equation 4-9, the calculated a static MDC

for 239Pujs 30.8 dpm/100 cm?.
[3+3292-2-(1 +%)]
= 30.8dpm/100 cm?

100

a Static MDC (43-93, 2*°Pu) =
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Where. Rsa =2 cpm
Ts+a =2 minutes
Ts =2 minutes
£T,a =020
A =100 cm?

4.5.8.8 Beta Static Minimum Detectable Concentration

Beta static MDC calculations are also performed using Equation 4-9 and information
from Table 4-5 and Table 4-6. Instruments used for static measurements wijll be
selected to ensure that their beta static MDC is less than or equal to the RG;, for the
building from Table 4-3. MDC calculations for static measurements will be updated
during survey preparations (Section 4.6.3.1) using instrument-, ROCx; andisurface
material-specific information.

The alpha and beta static MDCs for each survey instrument and RQC are:presented in
Table 4-9 for 1+2-minute measurements in the SUs and RBAs:

Table 4-9: Instrument Static Minimum Detectable Concentrations

¥7Cs NA 178.7 NA 2251 NA 90.6
220py 27.9 NA& 308 NA 235 NA
22Ra 27.9 1488 30.8 187.6 7.67 84.2
Ngr NA 178.7 NA 2251 NA 47.8
Notes:
SU measuremeng;gount time,#5 minutes;; background static measurement count times =
2 -minutes Incrgiasing the measurement count time to 2 minutes will lower the example
MDCs.

N/A = not agiplicable
4.6 Radiological Investigation Implementation

Investigations generally will be implemented in the following order of activities: pre-
mohilizatioh! mobilization, surveys, additional investigations, and demobilization.

4.6.1:Pre-mobilization Activities

Before the start of survey activities, a walkthrough of Parcel B buildings will be
completed to accomplish the following:
¢ Establish building access points and assess security requirements.

e Assess survey support needs such as power, lighting, ladders, and/or
scaffolding.

¢ Verify the types of materials in each SU.
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s |dentify safety concerns and inaccessible or difficult-to-survey areas.

¢ |dentify radiological protection and control requirements.

¢ |dentify materials requiring removal or disposal, and areas requiring cleaning.

¢ Assess methods for marking survey scan lanes and static measurement
locations.

Impacted areas that are deemed unsafe for access or surveys, if any, will be posted,
secured, and annotated in reports.

4.6.1.1 Training Requirements

Any required non-site-specific training required for field personngl will'be prévided
before mobilization to the extent practical. Training requirements atg outlined in
Section 6.0.

Medical examinations, medical monitoring, and training will:be ‘tendueted in accordance
with the APP/SSHP and Section 6.0 requirements.

In addition to health and safety-related training;stherifraining;:including but not limited to
the following, may be required:

s Aerial Lift (for personnel working from aerialiifts)
e Fall Protection (for personnel working at heights greater than 5 feet)
e Equipment as required (e.g., Tork lift, skid steer, loader, back hoe, excavator)

4.6.1.2 Permitting and Notification

Before field activities for the radiological'investigations begin, Gilbane will notify the
Navy RPM, ROICC, GSO, and.HPNS security as to the nature of the anticipated work.
Any required permits‘to:.conduct the fieldwork will be obtained before mobilization.

Gilbane will notify CDRH atleast 14 days before initiation of activities involving its State
of California Radioactive Material License.

4.6.1.3:  Pre-Construction Meeting

A pré-construction meeting will be held before mobilization of equipment and personnel.
The"purpose of the meeting will be to discuss project-specific topics, the roles and
responsibilities of project personnel, the project schedule, health and safety concerns,
and other'topics that require discussions before field mobilization. Representatives of
the following will attend the pre-construction meeting:

s Navy (RPM, ROICC, and cthers as applicable)
e Gilbane (Project Manager, Project QC Manager, PRSO, and SSHO)
* Subcontractors as appropriate

4.6.2 Mobilization Activities
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Mobilization activities will include site preparation, movement of equipment and
materials to the site, and orientation and training of field personnel.

At least 2 weeks before mobilization, the appropriate Navy personnel, including the
Navy RPM, ROICC, and CSO, will be notified regarding the planned schedule for
mobilization and site remediation activities. Upon receipt of the appropriate records and
authorizations, field personnel, temporary facilities, and required construction materials
will be mobilized to the site.

The temporary facilities will include restrooms, hand-washing stations, andione or more
secure storage (Conex) boxes for short- and long-term storage of materials, if heeded.

The applicable AHAs will be reviewed before work begins.

All equipment mobilized to the site will undergo baseline radioactivity surveys in
accordance with Section 6.0. Surveys will include scan meastirements, static
measurements, and swipe samples. Equipment that fails:baseline surveying will be
removed from site immediately.

Loose, residual debris from past building occupatioty, investigations, vandalism, or
asbestos and lead abatement will be removed foridisposal and to prepare the buildings
for cleaning. Cleaning will be sufficient to reimove J668e surface material that may not be
native to the building construction and may inhibit'or damage survey instruments.
Cleaning activities will be conducted gonsistent with the radiation protection procedures
in Section 6.4. Dust control method& and aifimonitoring will be implemented, if
warranted, as detailed in Sectiop:8.5. Floors will be cleaned using ride-on floor
scrubbers and vacuums. Walls'and other suifaces will be cleaned as required during
surveying. Wet areas will be dried'using vacuums, blowers, or squeegees and may be
delineated with spill containment booms'if water infiltration is recurrent. Waste from
debris removal and clgéning agtivities will be evaluated as described in Section 6.4 and
Section 7.0.

If the building intetior i8 unpayed and the previously-surveyed floor is beneath a durable
cover comprising.two'feet of soil, the overburden soil will be removed to provide site
access or:atherwiseiaccommodate project activities. Excavated soil will be handled,
surveyed, and sainpled as described in Section 3.6.3.2. Following backfill of the
trenches the ‘area will be restored in accordance with Section 3.6.7.

4.6.3: Building Investigation and Remediation Activities

Once all site preparation activities are completed, building investigation activities and
remediation (as directed by the Navy) will commence in the following general sequence:
e Mark SUs.
¢ Prepare instruments.

s Perform alpha-beta scan measurements in SUs and RBAs and conduct
preliminary data review.
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¢ Perform alpha-beta systematic static and swipe measurements in SUs and
conduct preliminary data review.

s Perform alpha-beta biased static measurements and collect biased swipe
samples in SUs and conduct preliminary data review.

¢ Delineate and remediate residual contamination, if present.

¢ FEvaluate and report data as described in Section 5.0.
4.6.3.1 Survey Unit Preparation

SUs will be durably marked prior to measurement activities to indicatg, SU boundaries,
numbers, scan lanes and directions, and systematic measurement locations:. Scan' lane
widths will be approximately 10 percent smaller than the detectof’s active width, in the
direction of scanning, to ensure overlapping coverage.

Upon receipt of survey instruments for the building investigationsiand completion of
performance checks, background measurements will be obtained'in the RBAs for each
instrument and on each surface material type (e.g.,toncrgle;metal, wood, and sheet
rock) that is present in the SUs. The background measurements will consist of at least
18 static measurements on each surface to match.the number performed in each SU.
The mean instrument- and material-specific:backgroundigbunt rates will be used to
update the instrument detection calculations and static count times in Section 4.5.8.

4.6.3.2 Survey Unit and Reference Background Area Alpha-Beta Scanning

Survey units will be scanned toidetect.alpha and beta emitters using average scan rates
that ensure an alpha probability of detection of approximately 90 percent (Section
4.5.8.3 and Section 4.5.8.4) wherefeagible and that the beta scan MDC (Section
4.5.8.5) is less than or equal to the RG; for the building (Section 4.3). Scanning will
cover a total area of each SU according to its classification. The total surface area of
remaining, accessible impacted surfaces to be scanned will be 100 percent in Class 1
SUs, 50 percent iti:Class 2'8Us, and up to 10 percent in Class 3 SUs.

The scan rates forplarined instruments (e.g., Ludlum Model 43-37 and Ludium Model
43-68) ate manually controlled by the surveyor and will be verified manually in each SU
by direct'ebservation and measurement of the time elapsed while scanning a known
distancei: Lapes'of approximately 1 meter in width will be marked out within each SU.
Langwidth:may be adjusted as necessary to ensure 100 percent scan coverage. The
technician(s) performing the survey will make a note of what corner of the SU the
survey will'start from (northeast, southwest, etc.), and the direction of travel within each
lane. During the survey, the technician will record the observed count rate
approximately once every meter while surveying within the designated lane. Survey
lanes shall be identified by the use of survey pin flags, cones, or other similar markers.

Areas will be scanned using a gas-proportional detector with data logging functions. A

DQA of the alpha-beta scan data (Section 5.2) will identify locations that exceed the
applicable beta scan IL (Section 4.5.8.2) and, therefore, require further investigation
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(Section 5.3). Alpha-beta scan data will also be used to verify the assumptions for the
relative shift and revise the number of static measurements for each SU, if necessary
(Section 4.4.1).

4.6.3.3 Survey Unit Systematic Alpha-Beta Static Measurements

Static measurements will be performed at each systematic static location and will total
18 or more in each SU and the RBA, or the revised number determined in

Section 4.4.1. Measurements in locations that pose safety concerns or obsjructions will
be relocated to the nearest safe and accessible location and noted on the field forms.

Each static measurement will be performed in scaler mode for a courit,duratjon
sufficient to ensure that the alpha and beta static MDCs are equalitdior less than the
RG;: and RG; for the building, respectively. Variation in surface types ate
accommodated by utilizing standard surface efficiency values included in‘the
International Organization for Standardization (1SO) guidance document for evaluation
of surface contamination (ISO, 1988). A DQA of the static measurement data
(Section 5.2) will identify locations that exceed the applicable alpha or beta static IL
(Section 4.5.8.6) and, therefore, require further investigation (Section 5.3) or
remediation as directed by the Navy.

4.6.3.4 Biased Alpha-Beta Static Measturements

Biased static measurements will be uged o further investigate areas with potentially
elevated surface activity, as indicated by systematic static data exceeding the
applicable alpha or beta static IL:The survey meter will be operated in scaler mode and
measurements will be made forithe saime gount duration as that for the systematic static
measurements.

4.6.3.5 Alpha-Beta Swipe Samples

Swipe samples will'be taken at all locations of systematic and biased static
measurements. They will beé taken dry, using moderate pressure, over an area of
approximately 100 cm?. Swipe samples will be analyzed for gross alpha and beta
activity using a'Ludlum Model 3030 (or equivalent). The surface activity on the sample
will be comparedifo the total surface activity measured by the static measurement to
assess the remgyable fraction of surface activity. The information will be used in any
dote or risk agsessment performed.

4.6.3.6";, Assessment of Residual Materials and Equipment

Any residual materials and equipment from past operations, such as piping, ventilation,
shelving, or machinery will undergo radioactivity surveys in accordance with SOP PR-
RP-150, Radiological Survey and Sampling (Appendix C). These surveys may include
a combination of static measurements, swipe samples, and material samples. Where
possible, sampling or survey points accessed during previous surveys will be used as a
starting point. Surveys of impacted building material and equipment will be incorporated
into the building SU. After data evaluation, disposition decisions and subsequent
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investigation of the surfaces below the materials and equipment will be coordinated with
the Navy.

4.6.3.7 Decontamination and Release of Equipment and Tools

If radicactive materials above RGs are encountered, decontamination of mobilized
materials and equipment may be necessary at completion of fieldwork. Numerous
decontamination methods are available for use. If practical, manual decontamination
methods will be used. Abrasive methods may be necessary if areas of fixed
contamination are identified. Chemical decontamination can also be accomplished by
using detergents for non-porous surfaces with contamination present. Chemicals
selected for decontamination should be those that will minimize the creation.of mixed
waste. Decontamination activities will be conducted in accordancewith SOF PR-RP-
132, Radiation and Contamination Control (Appendix C).

4.6.3.8 Remediation of Contaminated Building Surfaces

Following the identification and characterization of contaminated building surfaces,
remediation may be required so that residual radioactivityimeets the Parcel B ROD
RAO. Specific remediation or decontamination {echnigues selected will depend on
contaminant, type of surface, and other site-specific fattors; Types of decontamination
that may be performed include concrete scatifyirig of ‘scabbling, application of strippable
surface coatings, and bulk removal of building'components. Remediation will be
conducted in building areas that excegd RGs or background, whichever is higher.
Confirmation measurements will be tpllectediwhere remediation is performed to verify
that contamination has been remoied.

4.6.4 Demobilization

Demobilization will copsist of syrveying, decontaminating, and removing equipment and
materials used during the investigations; cleaning the project site; inspecting the site;
and removing temporary facilities. Survey of equipment and materials will be performed
in accordance with:Section 6.6, and decontamination will be performed in accordance
with Section 4.6.3.7."Demobilization activities also will involve collection and disposal of
contaminated materials “including decontamination water and disposable equipment for
which decontamination is inappropriate (Section 7.0).
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5.0 Data Evaluation and Reporting

Data from the radiological investigation will be evaluated to determine whether site
conditions are compliant with the Parcel B ROD RAO. If the residual ROC
concentrations are below the RGs in the Parcel B ROD (Navy, 2009) or are shown to be
NORM or anthropogenic background, then the site conditions are compliant with the
Parcel B ROD RAO.

Radiological surveys will include scan measurements of accessible surfaces:.caombined
with collection and analysis of samples, and static measurements on building interior
surfaces. Scan measurements are used to identify potential areas of elévated
radioactivity for investigation using biased samples and static mgasuremerits and are
not used to directly demonstrate compliance with the Parcel B ROBR RAD, Sample and
static measurement results at systematic, random, and biased.locatiops aré used to
evaluate compliance with the Parcel B ROD RAO. A separate.compliance decision will
be made for each ROC for each sample and static measurement.

In general, the following actions will occur during data evaluatior and reporting:

e Scan data will be evaluated to identify potetitial’areas of elevated activity for
additional investigation, as follows:

— Confirm that required scan surveys have been performed on accessible surfaces
as described in Section 3.0 fgr soil and Section 4.0 for buildings.

— Scan data will be verified.asidescribed in'the SAP (Appendix A).
- DQA will be performed onigcan data as described in Section 5.2.

— Potential areas of elevated activity will be identified as described in
Section 5.3.1.

— Potential argas of glevated activity will be investigated as described in
Section 5.3,2.

e Soil sample ang static measurement data will be evaluated to determine whether
site:conditions. comply with the Parcel B ROD RAO, as follows:

—“Confirm:that required soil samples have been collected from systematic and
biasedilocations as described in Section 3.0 and that required building
measurements have been performed as described in Section 4.0.

-, Confirm that samples have been submitted to the laboratory and back-up
samples (if any) have been archived in a secure area under chain-of-custody
protocols.

— Confirm that laboratory analyses have been performed as described in the
SAP (Appendix A).

— All analytical data will be validated by an independent third party.
- DQA will be performed as described in Section 5.2.
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- Sample and direct measurement results will be compared to the
corresponding RGs as described in Section 5.4.

- Sample and direct measurement results will be compared to the appropriate
RBA data from HPNS as described in Section 5.5.

- Samples with gamma spectroscopy results that exceed the RG and the
expected range of background for 22Ra will be analyzed by alpha
spectroscopy for uranium isotopes (specifically 238U and 234U}, thorium
isotopes (specifically 230Th), and 22°Ra to evaluate the equilibrium status of
the uranium natural decay series to determine whether 22°Ra is NORM as
described in Section 5.6.

s Results of the investigation will be documented as described in:Section 5.7.

5.1 Data Quality Validation

Analytical data validation will be performed by an indep&ndent third party as described
in the SAP (Appendix A). Data validation will be perforthed on all TU/SU data and all
RBA data.

5.2 Data Quality Assessment

The DQA is a scientific and statistical evaluation:thatdetermines whether the survey
data are the right type, quantity, and.guality:fo support the survey objectives (USEPA,
2006). There are five steps in the DQA process;

Review the DQOs and survey design:
Conduct a preliminary dataireview.

Select the statistical test.

Verify the assumptions gf the statistical test.
Draw conclygions, from the data.

oA WN =

The effort expended during'the DQA should be consistent with the graded approach
used to develapithe Survey design. The DQA process will be applied to all SU data and
all RBA data.

5.2 1..Review:the Data Quality Objectives and Survey Design

The sampling design and data collection documentation will be reviewed for consistency
with the:DQ@Os. At a minimum, this review will include:

 Number of soil samples or measurements in each SU

s Location of soil samples and measurements

¢ Measurement technique (i.e., scan, static, or sample) and instrumentation
— Measurement uncertainty
— Detectability (critical level and MDC)
— Quantifiability
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« Statistical power

The review will focus on identifying the information required to complete the evaluation
of the data. Whether the survey objectives were achieved will be determined during
Step 5 of the DQA Process (see Section 5.2.3).

5.2.2 Conduct a Preliminary Data Review

A preliminary data review will be conducted to learn about the structure of the data by
identifying patterns, relationships, and/or potential anomalies. The preliminary data
review will include calculating statistical quantities, preparing posting:plots‘ef séan and
sample data, preparing histograms of scan and sample data, prepdring quantile-to-
quantile (Q-Q) plots (sometimes referred to as normal probability plots}.of scan and
sample data, preparing box plots of scan and sample data, preparing retraspective
power curves, and analyzing data distributions.

If additional data evaluation tools are used to support eonclusions corncerning
compliance with the Parcel B ROD RAO, the report will provide a complete description
of the evaluation performed and any assumptions Used: For.example, if a contour plot is
provided to describe site conditions, the report Will:.cohitain a description of the
contouring technique used, a list of parameter valuesiandiassumptions used to prepare
the contour plots, a copy of the contour plot, and an, interpretation of the contour plot
relative to compliance with the Parcel.B RQD RAQ.

5.2.2.1 Convert Survey Results

The RGs for soil (Table 3-5) are'stated'in Uhits of pCi/g, and soil sample results from
the analytical laboratory will be repotted in units of pCi/g, so no conversion will be
necessary for soil sample data,

The RGs for buildings surfaces (Tables 4-2 and 4-3) are stated in units of dpm/100
cm?; however, alpha and beta static measurement results will be reported in units of
counts during a.spetified counting interval, while scan results will be reported in units of
counts per secondi{cps).or cpm. Example ILs for alpha and beta scan measurements
are provided:in Table'4-7 where the RGs have been converted into cpm using
Equationi4-2:and example total efficiencies from Table 4-6. Example ILs for alpha and
beta static measurements are provided in Table 4-9 where the RGs have been
converted ihto'counts using Equation 4-8 and example total efficiencies from Table 4-6.
Instrumiant:specific total efficiencies and material-specific backgrounds will be
determined in the field, along with instrument-specific ILs corresponding to the RGs for
alpha and beta static measurements on building surfaces.

Once all the survey results and RGs are available in the same or comparable units, the
evaluation of the data can continue.
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5.2.2.2 Calculate Statistical Quantities

The mean, median, standard deviation, minimum, and maximum for each data set will
be reported. Other statistical quantities that may be reported to describe individual data
sets include percentiles (25th and 75th for interquartite range, 95th and 99th for upper
bound estimates), skewness (@ measure of deviation from normal), coefficient of
variation, and total number of data points in the data set.

5.2.2.3 Prepare Posting Plots

Posting plots are maps on which measurement results are shown at the location where
the measurement was performed. Posting plots will be prepared foriscan; static
measurement, and sample data from biased, systematic, and rafidom locatittis on
building surfaces. Posting plots of soil sample locations may also bg prepared for
Phase 1 TUs, Phase 2 TUs, and surface soil SUs. Posting plots will be prepared for
each SU but are not required for each RBA.

Posting plots will be inspected to identify patterns orlincénsistencies in the data,
especially potential areas of elevated activity requiring additional'investigation or spatial
trends identifying survey data that are not independent, violating the assumptions of the
statistical tests. Posting plots may be preparediysing:counts, count rates,
concentrations, or normalized data (standard deviations or z-scores) allowing
comparison of results from multiple detectors or'diffefent measurement methods.
Posting plots are most useful when presentéd in the same units as the RGs or ILs being
evaluated.

5.2.2.4 Prepare Histograms

Histograms, or frequengy plots, are used to examine the general shape of a data
distribution. Histograms will be‘prepared for scan, static measurement, and swipe
sample data from systematic and random locations, and for soil sample data from
systematic locations for each SU and RBA. Biased survey data do not need to be
included wheti:prepéting histograms; however, care should be taken when interpreting
histograms that.include:data collected from biased locations. Histograms reveal obvious
departures from'symmetry, including skewness, bimodality, or significant outliers.

5.2.2.5" Prepare Q-Q Plots

Q-Q plots compare a data distribution to an assumed normal distribution. Q-Q plots will
be preparéd for scan, static measurement, and swipe sample data from systematic and
random locations, and for soil sample data from systematic locations for each SU and
RBA. Biased survey data do not need to be included when preparing Q-Q plots;
however, care should be taken when interpreting Q-Q plots that include data collected
from biased locations.

Background data usually approximate a normal distribution, so comparing SU datato a
normal distribution is one technique in comparing survey data to background. Data from

[ PAGE \* MERGEFORMAT ] DCN: GLBN-0005-5364-0039

ED_006787_00025417-00095



Parcel B Removal Site Evaluation Work Plan
Former Hunter's Point Naval Shipyard
San Francisco, CA
5.0 Data Evaluation and Reporting

a normal distribution appear as a straight line on a Q-Q plot, so deviations from a
straight line indicate potential deviations from a normal distribution, or potential
deviations from background. Normal probability plots from different data sets, such as a
SU and an RBA or adjacent SUs, can be shown on the same graph to allow for direct
comparisons between multiple data sets.

5.2.26 Prepare Box Plots

Box plots are a non-parametric graphical depiction of numerical data based primarily on
quartiles (25th, 50th, and 75th percentiles). Box plots may include whiskers ‘showing
extreme values, usually the minimum and maximum. Box plots also may show eutliers
as individual points. The ends of the whiskers and selection criterig for outliers are not
standardized, and may represent different values depending on:the underlying
assumptions.

Box plots provide visual estimates of dispersion and skewness fot:g data set including
the range, interquartile range, and median. Box plots fiom different data sets, such as
an SU and an RBA or adjacent SUs, can be shown:on the séme graph to allow for
direct comparisons between multiple data sets.

5.2.27 Prepare Retrospective Power Curves

A retrospective power curve provides an‘gvaluation‘af the survey design and is used to
demonstrate that enough data were tollected to support decisions regarding the
radiological status of the SU. Retfrospective power curves will be prepared for static
measurements and swipe samgle data from systematic and random locations, and for
soil sample data from systematiclocatiénsfor each SU. Biased survey data will not be
included when preparing retrospective power curves. The retrospective power curve is
compared with the DQOs (Section 3.1 and Section 4.1) to evaluate whether a
sufficient number of sgamples was collected.

No statistical tests;are required for individual data sets because compliance with the
Parcel B ROB:RAO'S based on point-by-point comparisons. Because the number of
measurements;perSUiwas determined assuming that a statistical test would be
performed, the retrospective power curve assists in determining whether the survey
design was adequate, but is not directly related to compliance decisions.

5.2.2,8 “Analysis of Data Distributions

The distribution of data within a data set can provide important information during data
evaluation. Determining the type of distribution may be important for selecting additional
evaluation tools to answer specific questions about individual data sets.

Environmental data are most often associated with three distributions: normal,
lognormal, or gamma. Statistical tests to identify a distribution have a null hypothesis
that the data set comes from the distribution being tested. This means there must be
sufficient evidence showing that the data do not follow a specific distribution before the
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initial assumption is rejected. For this reason, it is not unusual for a data set to be
associated with more than one type of distribution. Moreover, negative values in a data
set cannot provide results for analyzing lognormal or gamma distributions.

Individual data sets will be analyzed to determine whether the data appear to follow a
normal, lognormal, or gamma distribution at a 5 percent significance level using
software such as ProUCL. Data sets that do not follow at least one of these distributions
will be identified as not following any known distribution and will be evaluated using non-
parametric tools and tests.

5.2.3 Draw Conclusions from the Data

Figure 3-2 and Figure 4-134-18 present an overview of how degisions:for sail.and
building data, respectively, will be combined to draw a conclusion 6n coripliance with
the Parcel B ROD RAO. Each sample and static measurement result'will be compared
to the corresponding RG. If all residual ROC concentrations are less than or equal to
the corresponding RG, then site conditions comply with the Parcel B’ ROD RAO.

Sample and measurement data will be compared té.appropriate ' RBA data from HPNS,
and multiple lines of evidence will be evaluated to:determine whether site conditions are
consistent with NORM or anthropogenic background::] iie/data evaluation may include
population-to-population comparisons, use of‘a MLE of BTV, graphical comparisons,
and/or comparison with regional backgrotnd levels. f'all residual ROC concentrations
are determined to be consistent with NORMgr anthropogenic background, site
conditions comply with the Parcel:B ROD RAO:

Each 225Ra gamma spectroscopViresult exceeding the 228Ra RG and outside the
expected range of background will Be compared to concentrations of other
radionuclides in the uranium natural décay series from the same sample. If the
concentrations of radiopuclides in the uranium natural decay series are consistent with
the assumption of Secular.equilibrium, then the 226Ra concentration is NORM, and site
conditions comply‘withithe Parcel B ROD RAO.

If the investigationresults demonstrate that there are no exceedances determined from
a point-By-point tomparison with the RGs at agreed upon statistical confidence levels,
or that residual. ROC concentrations are NORM or anthropogenic background, then a
RACR will be developed.

If the investigation results demonstrate exceedances of the RGs determined from a
point-by-point comparison with the RGs at agreed upon statistical confidence levels and
are not shown to be NORM or anthropogenic background, remediation will be
conducted, followed by the preparation of a RACR. The RACR will describe the results
of the investigation, explain remediation performed, compare the distribution of data
from the sites with applicable reference area data, and provide a demonstration that site
conditions are compliant with the Parcel B ROD RAO through the use of multiple lines
of evidence including application of statistical testing with agreed upon statistical
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confidence levels on the background data.
5.3 Investigation of Potential Areas of Elevated Activity

The investigation of potential areas of elevated activity consists of comparing each
measurement result from every SU with the ILs discussed in Section 3.3.1 for soil,
Section 4.5.8.2 for building scans, and Section 4.5.8.2 for building static
measurements. In general, the ILs are consistent with the RG values. This investigation
is performed for all measurement results: scans, static measurements, and samples, at
systematic, random, and biased locations. The investigation of potential &reds of
elevated activity ensures that unusually high measurement and samplg results“will
receive proper attention, and that any area having the potential for.significant
contributions to total dose will be identified.

5.3.1 ldentify Potential Areas of Elevated Activity

Scan, static measurement, and sample data will be evgluated to identify statistical and
spatial anomalies indicating potential areas of elevated activity, Sean data will be
compared directly to RGs or ILs. Posting plots will be used'te identify trends and
patterns in the scan data to help in identifying:potential:areas of elevated activity and
support defining the areal extent of potential:areas ofiglevated activity. Histograms and
Q-Q plots will be used to identify significant ottliers:and evidence of multiple
distributions to identify potential areas:of élevated.activity. Any sample or measurement
exceeding a ROC-specific RG will bé investigated &as a potential area of elevated
activity. In addition, SU areas withimultiple lines'of evidence indicating a potential
increase in localized activity based oniposting plots, histograms, and Q-Q plots of scan,
static measurement, or sample data will be investigated as a potential area of elevated
activity.

If direct measurement ar sample results exceed the RG or IL for a specific ROC for
locations not identified byiscan survey, the scan survey technique will be reviewed and
investigated to detérmine whether the scan survey was implemented correctly and
whether the scan methodology met the survey objectives.

5.3.2 Investigate Potential Areas of Elevated Activity

Thie. objective.of investigating potential areas of elevated activity is to characterize the
ROCs present'and the size, or extent, of all areas of elevated activity. To accomplish
this objegtive, a minimum of one potential area of elevated activity will be investigated in
every TU/SU. If no potential areas of elevated activity are identified in a TU/SU based
on Section 5.3.1, the location of the maximum scan, static measurement, or sample
result will be identified as a potential area of elevated activity.

The first step in investigating potential areas of elevated activity is to confirm the

measurement or sample results that indicated the potential area of elevated activity. For
alpha and beta scans, this may be accomplished by pausing during scanning to collect
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additional information, or it may require returning to a location to perform a biased static
measurement. For gamma scan surveys, this may involve rescanning the area
surrounding the potential elevated reading, sifting through near surface soil for a
discrete source of activity (e.g., deck marker), or collecting a biased soil sample for
analysis. The selection of the confirmatory action will depend on the initial results and
the decision on whether the original results are confirmed. In general, minimal
information is acceptable when deciding to continue with the investigation of a potential
area of elevated activity. In most cases, at least one measurement or sample resulit
documenting the lack of elevated activity will be required to support a decision to
terminate the investigation of a potential area of elevated activity.

Once the presence of an area of elevated activity has been confirmed; the:ROCs present
will be identified. In most cases the identification of ROCs can be accomiplished using
existing data. For building surfaces, it is sufficient to identify the elevated actjvity as alpha,
beta, or a combination of alpha and beta radiation. For soil samiples, it is.generally
necessary to identify the radionuclide based on laboratopy:analysis.

The final step in investigating areas of confirmed elevated activityiis determining the
area, or extent, of the elevated results. The identification of'the ROCs present will assist
in determining whether additional data are reqtiiréd to'determine the extent of elevated
activity, and the number and type of measurements ok sainples that will be used for that
determination. For building surfaces, the posting plot of the scan data is generally all
that is needed to determine the extentiof the elevated readings. The determination may
be accomplished in the same mannér. for surface:soil SUs when the ROC is 226Ra and
the elevated activity is readily detected'by gamima scan surveys. Determining the extent
of elevated activity for ROCs without a significant gamma emission, such as %Sr and
239py, will require collecting additional sgil samples or establishing a correlation
between the difficult-to-detect ROC angd 2°°Ra. Even when a correlation can be
determined, the gammga scan stirvey objectives will need to be reviewed and adjusted to
account for detecting 228Ra at lower activity levels. If the elevated activity is associated
with 90Sr or 2%%Puy;results significantly above background, a Field Change Request will
be initiated to document the tharacterization of any potential areas of elevated activity.
The results ofithe.invéstigation should identify an area of elevated activity bounded by
measurements‘or sample results below the RGs or ILs.

If all:alpha‘or beta static measurement or ROC-specific soil sample analysis results are
less.than'the'RGs or ILs, compliance with the Parcel B ROD RAO is achieved.

5.4 Comparison to RG Values

The Parcel B ROD (Navy, 2009) establishes RGs for soil and building surfaces. These
RG values are provided in Table 3-5 for soils and Table 4-2 and Table 4-3 for building
surfaces.

Analytical data from systematic and biased surface and subsurface soil sample results
will be compared directly with the RGs listed in Table 3-5. Each soil sample will have
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gamma spectroscopy data for '¥7Cs (reported from its 661 keV peak) and 226Ra
(reported using the 609 keV gamma emission from 24Bj following a 21-day ingrowth
period). Additionally for Building 157, each soil sample will have gamma spectroscopy
data for 9Co. For all soil TUs and SUs, 10 percent of samples will be analyzed for 9Sr.
In addition, a minimum of 10 percent of randomly selected systematic soil samples will
be analyzed by alpha spectroscopy for 2°Pu. These analytical results will be compared
directly with the RGs listed in Table 3-5 to determine compliance with the Parcel B ROD
RAO.

Cesium-137 is considered to be the indicator for all fission product radionuclides
associated with NRDL activities. The limited number of systematic samples;analyzgd for
%0S8r and 2%°Pu will serve to supplement the investigation. Sample results‘above the
137Cs RG will trigger additional analyses in the same sample for?2Sr ofi229PU: The
results of these additional analyses will be compared directly with the corrgsponding RG
values for 137Cs, 998y, and 2%%Pu. Based on the inability to peHférm gafima scanning for
these radionuclides at the RG, demonstrating compliange,withithe Parcel B ROD RAO
will be based on soil sample analytical results.

The RGs for building surveys are listed in Table 4-2; Static measurement results will be
provided for total alpha and total beta activity and'are not radionuclide-specific.
Therefore, the lowest RG values for alpha and beta-emitting ROCs (listed in Table 4-3)
will be selected. The total activity will be.comparedidiréctly with the corresponding RG.
Should the total activity exceed the RG, total alphia and total beta results will be
compared to material-specific backdround afid evaluated as net activity above the mean
activity for that material from the;RBA representing background for a specific building,
on a specific material, using a specific detector.

If all sample and direct measurement results are less than or equal to the corresponding
RGs, then the site conpditions arg compliant with the Parcel B ROD RAO, and a RACR
can be prepared as-described in Section 5.7.

5.5 Comparisonto Background

Sample and static measurement data shown to be NORM or anthropogenic background
comply‘with the Rarcel'B ROD RAQ, even if the results exceed the corresponding RG
values:. T he blirden: of proof will be on the Navy to demonstrate that results above an
RG are not site-related. In addition, to address CDPH requirements for radiological
release specified in California Code of Regulations (CCR) Title 17, Section 30256, a
comparison’of site data with background will be performed.

RBA data sets for soil have been developed by the Navy and will be utilized wherever
approved as representative of soil at HPNS (CH2M Hill, 2019). RBA data sets for
building surfaces provide building-specific, material-specific, and instrument-specific
RBA data, and have been concurred with by the Navy, USEPA, and the State of
California.
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The comparison of site data with background may include, but is not limited to:

¢ Population-to-population comparisons. Site data sets may be compared with
RBA data using parametric or non-parametric tests, depending on the
distributions of the data. Following the performance of any population test, the
underlying assumptions of the test will be verified.

¢« Use of an MLE or BTV. A point-by-point comparison of site data with the MLE or
BTV may be performed if RBA data allow for calculation of those values. MLE
values will be calculated using software such as USEPA’s ProUCL.

s Graphical comparisons. Graphical representations of site and RBA data may
be useful in visually comparing two or more data sets visually, Typical graphical
tools include histograms, box-and-whisker plots, and probability.plots:

¢ Comparison with regional background levels. As noted iniSection 5.6, much
of HPNS was constructed using fill materials from off-sjte, sources. As such, soil
conditions at the site are heterogeneous, and thetn-site RBAs may not
accurately capture background levels of ROCs for all soil types that may be
present at HPNS. Where appropriate, available RBA data from other sources
may be used for comparison with site data,

If all residual ROC concentrations are consigtentwith'NORM or anthropogenic
background, site conditions comply withithe Parcel'B ROD RAO. If any 2°Ra gamma
spectroscopy results for soil exceed the RG and the expected range of NORM
concentrations, the equilibrium status,of the Uranium natural decay series will be
evaluated for the sample as desgribed in Section 5.6.

5.6 Determine Equilibrium; Status

The RBA data set for 226Ra and other naturally occurring ROCs will be selected to
represent as much.of the soil at HPNS as practical. However, the history of HPNS
shows that a wide variety of fill materials were used as part of construction and
maintenance activities over the life of the site. These fill materials may have a range of
naturally occutfing radipactivity, so an incorrect identification of fill material could resuit
in higherlevels'of NORM being identified as contamination. To avoid this situation,
additional evaluation may be performed for samples in which the 22Ra gamma
spegtroscopy result exceeds the RG and the expected range of background, but the
sample coyld'still indicate association with NORM instead of contamination.

The uraniym natural decay series is one of the primordial natural decay series
collectively referred to as NORM. The members of the uranium natural decay series are
present in background at concentrations that are approximately equal, a situation
referred to as secular equilibrium. Secular equilibrium for the uranium natural decay
series is established over hundreds of thousands of years. Concentrations of 226Ra
higher than the concentrations of other members of the uranium natural decay series
may indicate contamination, while 226Ra concentrations consistent with other members
of the series indicate natural background.
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Determining the equilibrium status of the uranium natural decay series requires
analyzing a sample for multiple radionuclides from the series using the same or
comparable analytical techniques. Observed differences in concentrations resuit
primarily from differences in concentrations, and the uncertainty is primarily associated
with the analysis.

Radionuclides from the uranium natural decay series with 2%Ra as a decay product
(i.e., 238U, 234 and 2%0Th) will be analyzed by alpha spectroscopy, along with 22°Ra. It is
not necessary to analyze for the decay products of 2%Ra because these radionuclides
re-establish secular equilibrium with 226Ra over a period of several weeks; In‘gddition,
most of the °°Ra decay products are not readily analyzed by alpha spectroscopy,

If practical, the analyses will be performed using the same sample aliquot to'reduce
sampling uncertainty. The results of the four radionuclides will be campared. If the 226Ra
result is similar to the results for the other radionuclides, the #28Ra activjty is NORM and
complies with the Parcel B ROD RAO, and the equilibrium determination will be
documented in the RACR. If the 22°Ra result is significantly greater than the results for
the other radionuclides and exceeds the RG, the elevated “25Ra level may be attributed
to site contamination, and remediation may be required as ‘directed by the Navy.

5.7 Reporting

Results of radiological investigations for buildings.and TUs/SUs complying with the
Parcel B ROD RAO will be documented in @ RACR, and the buildings and TUs/SUs will
be recommended for unrestricted:radiclogical rélease. The RACR will describe the
results of the investigation, provide visyalizations of spatially correlated data, explain
any remediation performed, compare the distribution of data from the sites with
applicable reference area data, and pragvide a demonstration that site conditions are
compliant with the Parcéel B ROD RAO. The final status survey results, including a
comparison to background and discussion of remedial activities performed as part of the
investigation, will:be included as an attachment to the RACR.
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6.0 Radioactive Materials Management and Control

Project requirements, including personnel roles and responsibilities, required training,
and health and safety protocols are presented in this section. This section was prepared
based on Gilbane leading and conducting the field activities presented in this work plan.
Appendix C contains Gilbane-specific information, specifically the Radiation Protection
Plan and supporting SOPs. A separate APP/SSHP will be prepared to outline the health
and safety requirements and procedures for the work included in this work plan.

6.1 Project Roles and Responsibilities

The Gilbane Project Manager is responsible for overseeing all figld activitied:for this
project. The Gilbane Project Manager will serve as the primary point of contact for
scheduling and field-related issues. The PRSO has overall résponsibility for ensuring
that fieldwork is conducted by trained staff in accordance withithe:Radioactive Material
License and applicable plans and procedures.

The PRSO will be supported by radiation protection;staff to:implément the requirements
of the license SOPs and for conducting radiologi¢al data collection in accordance with
Section 3 and Section 4 of this work plan.

6.2 Licensing and Jurisdiction

Gilbane possesses current radioactive;material ficenses from the NRC (License No. 04-
29358-01) and the State of Californiai{license No. 7948-07). HPNS exists under spiit
regulatory oversight of radiological activities'by the NRC (Region 1V) and the State of
California (CDPH Radiologic Health:Branch). Figure 6-1 details the approximate
jurisdictional boundary.;Gilbaneunderstands the complexity of operating under both
NRC and State of California licenses, and recognizes that the State of California
maintains authority for ungestricted release regardiess of jurisdiction. Both the NRC and
CDPH have approved Gilbane’s radiation safety procedures and incorporated them by
reference inta Gilbane’s radioactive material licenses.

A MemgiahdumipfUriderstanding (MOU) among radioactive material licensees at
HPNS, cutrently, exists and will be updated as needed to ensure proper interfacing of
radioactive material handling responsibilities.

6.3 Radiological Health and Safety

Fieldwork will be conducted in accordance with Gilbane’s radioactive material licenses
and associated radiation safety SOPs. The SOPs that provide the instructions for
conducting field activities involving exposure to radiation and radioactive materials are
provided in Appendix C.

Prerequisites for the initiation of survey activities include review of this work plan,
radiological evaluation of the designated work areas, and identification of potential safety
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concerns. Dose rate, contamination, and air monitoring, including initial baseline
sampling to determine radiolegical background conditions, will be performed as
necessary and in accordance with this work plan and the supporting procedural
documents, including the SOPs in Appendix C. Radiation Work Permits (RWPs) will be
prepared in accordance with SOP PR-RP-130, Radiation Work Planning and Control.
RWPs will be used to govern radiological health and safety. Personal protective
equipment (PPE) levels will be assigned or modified, according to this work plan and
APP/SSHP, and SOP PR-RP-180, Personnel Protection and Emergency Response, such
that they are protective of health and safety based on radiological considerations and
physical and chemical safety issues. Radiological personnel will prepare,‘approve, and
record monitoring records in accordance with SOP PR-RP-190, Radiéjogical Regords,
Notifications, and Reports.

Key radiological personnel are expected o have the requisite skills'necessary to
perform these functions. The key radiological personnel incliidé;

Gilbane Project Manager
PRSO

Radiation Protection Supervisor
RCTs

Roles may be combined as described in this work plan: Key personnel will be approved
in advance by the project manager or field.Jead.

6.4 Radiation Protection

Appendix C contains the Radiation Protection Plan, which includes key Gilbane
Radiation Protection Program procedures. The Radiation Protection Plan details
requirements for activities conducted tnder Gilbane’s radioactive material licenses and
describes radiation safety practices to be applied in the field and referenced in the
APP/SSHP. The Radiation Protection Plan covers project activities that involve the use
or handling of licensed:by-praduct, source, or special nuclear material (hereinafter
referred to as radioactive material); tasks with the potential for radioactive material to be
present based'on‘available data and historical records; and work in posted RCAs.

6.4.1 Radiological Postings

Radiblogical postings are used to delineate the RCAs necessary to conduct
investigation activities. Radiological posting requirements are found in SOP PR-RP-160,
Radiatioriand Contamination Control (Appendix C).

6.4.2 Internal and External Exposure Control and Monitoring

Based on a review of historical data, radiation doses are not expected to exceed 100
millirem per year (annual public dose allotment) for any project personnel. Although

worker doses are expected to be a small fraction of the annual limits, external dose
rates and cumulative doses and internal doses, via airborne concentration
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measurements, will be monitored to ensure that worker doses are maintained as low as
reasonably achievable (ALARA). The dosimetry requirements are contained in SOP PR-
RP-120, Radiation Dose Limits and Personnel Monitoring. The expectation is that all
personnel entering the controlled area except for untrained, escorted individuals as
described in Section 6.4.3 will be assigned an external monitoring device such as a
thermoluminescent dosimeter. Untrained, escorted personnel entries will be logged
such that the escort thermoluminescent dosimeter badge results can be used as the
monitoring results for those individuals if a question arises as to the possible:external
dose that an individual received. Periodic external dose rate measurements will be
taken before and during intrusive activities in accordance with SOP PR-RP-150,
Radiological Survey and Sampling (Appendix C), to ensure that worker expostregs are
maintained ALARA.

6.4.3 Radiological Access Control

Access control is necessary to provide a consistent methodoldgy for. controlling the
access of personnel, equipment, and vehicles into radiological areas. Access control
points further control the release of the materials, {g0ls, ahd equipment from radiological
areas. Access control requirements are found in.SCR PR-RR-160, Radiation and
Contamination Control (Appendix C). It is anticipated'that areas targeted for
investigation as part of this plan, including the R&Ys,"will'be established as RCAs.

Personnel and equipment exiting the boutidary ¢f.an*"RCA will be surveyed to ensure
that their clothing, equipment, and vehicles de not Teave the site with contamination.

An RWP is an administrative mechanismiysed to establish radiological controls for
intended work activities. The RWRBR.will provide information to workers on area
radiological conditions and entry requirements including PPE. The following
summarizes the RWP process for this project:

e  RWPs will be prepared by the PRSO or designee.
e RWPs will b approved by the PRSO or designee.

s Expectédlevelsiof contamination and external exposure rates will be listed in the
RWR,

e nGurtentiandiexpected radiological conditions will be listed in the RWP.
s:. PPE.and monitoring requirements will be specified in the RWP.

s Spetial monitoring instructions, hold points, or action levels may be listed as a
part of the RWP requirements.

s RWP approval duration will be for the expected length of the project or until
radiological conditions change and a revision is needed.

s Where radiological conditions change such that PPE or monitoring requirements
must change, the work will be suspended until a new or revised RWP containing
the new RWP requirements is issued.
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¢ Personnel working in the area covered by the RWP will be briefed on the RWP
requirements and sign an acknowledgment that they have received and
understand the briefing.

RWP requirements are found in SOP PR-RP-130, Radiation Work Planning and Control
(Appendix C).

6.4.4 Personal Protective Equipment

PPE will be selected based on the specific hazard and will comply with the APP/SSHP,
the RWP, and the AHA specific to the task being performed. Based on historical
information, the planned investigation activities are not expected to encounter or
generate removable or airborne radioactivity. Therefore, it is expected that figldwork
PPE will consist of wearing Level D PPE, which includes:

Long pants

High visibility outer layer
Safety-toed boots

Hard hat

Work gloves

Eye protection

If the field conditions exceed action levels;for additional response (detailed in
procedures SOP PR-RP-130, Radiation Work Planning and Control, SOP PR-RP-160,
Radiation and Contamination Copntrol;yand SORPR-RP-180, Personnel Protection and
Emergency Response) (Appendix C);PRE may be upgraded as necessary.

6.4.5 Instrumentation

Instruments to be usgd for worker protection and monitoring will include dose and
exposure rate instriments, alpha-beta dual phosphor surface contamination detectors,
handheld 2-inch by, 2-inch Nal detectors for gross gamma investigations, and a gas-flow
proportional orgual phosphor alpha-beta bench-top counter for analysis of surface
swipe samples and.airsamples. Instruments will be operated in accordance with
applicable instrument-gpecific SOPs.

All;counting'systems and instruments will be calibrated with a National Institute of
Stafidards and:Technology-traceable source at intervals not exceeding 12 months, or
as recommended by the manufacturer. The source used will be appropriate for the type
and the energy of the radiation to be detected. All calibrations will be documented and
include the source data.

The minimum training requirements for personnel working in the field at HPNS are
provided in the following subsections.
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6.4.6 Radiological Training

Radiological training includes the following modules (or equivalent) in accordance with
SOP PR-RP-110, Radiation Safety Program Administration (Appendix C):

¢ Radiation safety awareness training
¢ Radiation worker training and certification
¢ RCT training and certification

Visitors and escorted persons must receive a site briefing and will be assigried to a
qualified radiation worker or RCT when in a posted RCA.

6.4.7 Health and Safety Training

Health and safety training may include, but is not limited to:

e Occupational Safety and Health Administration (QSHA}:40-hour Hazardous
Waste Operations and Emergency Response (Hazardous Waste Operations and
Emergency Response [HAZWOPER]) trainirig

¢ OSHA 8-hour HAZWOPER refresher training
¢ OSHA 8-hour HAZWOPER superviser training
¢ OSHA-required On the Job training

e Site- or task-specific AHA training

¢ Basic first aid training

s Cardiopulmonary resuscitation training
6.5 Radiological Support Surveys

Personnel, equipment, material, and area surveys will be performed in accordance with
this work plan and*appgendices. If survey results indicate levels of surface
contamination, appropriate decontamination methods will be conducted in accordance
with the applicable 8OPs (Appendix C).

6.5.1::Persotinel Contamination Monitoring

Persannel gontamination monitoring will be conducted in accordance with SOP PR-RP-
180, Personnel Protection and Emergency Response (Appendix C). Personnel
contamination monitoring is performed to ensure that individuals leaving an RCA are
free of contamination. Hands and feet “frisks” with dual alpha-beta scintillators will be
required when individuals exit RCAs.

Personnel contamination monitoring will be performed in the alpha+beta mode of the

instrument because of the potential presence of 9Sr, a pure beta emitter, and the fact
that there are beta emissions from progeny in the radium decay chain that can be used
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as a surrogate for potential radium contamination. Where contamination is found or
suspected, the PRSO will be contacted and will provide further technical direction for
any personnel/clothing decontamination that may be needed.

6.6 Equipment Surveys
6.6.1 Swipe Samples

Swipe sampling will be performed to assess the presence of radioactive cgntamination
that is readily removed from a surface. Swipe samples will be taken to evaluate the
presence of removable alpha and beta activity. The procedures for callectifig sWipe
samples are discussed in SOP PR-RP-150, Radiological Survey and.Sampling
(Appendix C).

6.6.2 Exposure Rate Surveys (Dose Rates)

Exposure rate surveys are performed to measure ambignt gamriia radiation levels.
Exposure rate surveys will be performed prior to apd periadically during intrusive
activities to confirm exposure levels relative to RWPyrequirements.

6.6.3 Equipment Baseline and Unconditional'Release Surveys

Equipment mobilized and demobilized:froim the 'site Will undergo radiological surveys in

accordance with SOP PR-RP-150 Radiological Sutvey and Sampling and SOP PR-RP-
160 Radiation and Contamination.Gontrol (Appendix C). Baseline and release surveys
may include a combination of suifacéiscans.@nd static measurements using dual alpha-
beta scintillators and swipe samples.

6.7 Documentation and Records Management

The purpose of thi§ section is to define standards for the maintenance and retention of
radiological records, Radiological records provide historical data, document radiological
conditions, ahdirecord personnel exposure. Field documentation requirements are
outlined in.the 8AP:(Appendix A) and in SOP PR-RP-190, Radiological Records,
Notifications;.and Repoéris (Appendix C).

Ratliologicalisurveys will be performed and documented in accordance with SOP PR-
RP-180, Radiofogical Survey and Sampling (Appendix C). Sample collection, field
measurements, and laboratory data will be recorded electronically to the extent
practicablé. Electronically recorded data and information will be backed up to a
SharePoint site or equivalent on a nightly basis, or as reasonably practical. Data and
information recorded on paper will be recorded using indelible ink. Both electronic and
paper records of field-generated data will be reviewed by the PRSO or a designee
knowledgeable in the measurement method for completeness, consistency, and
accuracy. Data manually transposed to paper from electronic data collection devices will
be compared to the original data sets to ensure consistency and to resolve noted
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discrepancies. Electronic copies of original electronic data sets will be preserved on a
non-magnetic retrievable data storage device. No data reduction, filtering, or
modification will be performed on the original electronic versions of data sets.

6.7.1 Documentation Quality Standards

Records will be legible and completed with an indelible ink that provides reproducible
and legible copies. Records will be dated and contain a verifiable signature of the
originator. Errors that may be identified will be corrected by marking a single line
through the error and by initialing and dating the correction.

Radiological records will not be corrected using an opaque substance. Shorthandor
non-standard terms may not be used.

To ensure traceability, each record will clearly indicate:

Name of the project

Specific location

Function and process

Date

Document number (if applicable)

The quantities used in records will be clearly indicated‘in standard units (e.g., curie,
roentgen equivalent man [rem], dpm} ‘incliding migltiples and subdivisions of these
units.

6.7.2 Laboratory Records

Survey and laboratory data assessment records will be prepared as indicated in
Gilbane’s Contractor Quality Control Plan (Appendix B).

6.7.3 Record Retention

Records resultihg.from.implementation of this work plan will be retained as outlined in
the SAP (Appendix‘A).
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7.0 Waste Management Plan

This section describes the type of waste expected to be generated and the
management, transport, and disposal of the material.

7.1 Project Waste Descriptions

Waste generated during this investigation may be radiological in nature. It js‘anticipated
that these waste streams will be generated and managed as indicated iniTable 7-1. The

project Environmental Manager (EM) will be consulted for waste streams that &are not

specifically identified.

Table 7-1: Waste Management

Radiological Wastes (LLRW)

asphalt

soil cover / clearing
and grubbing /
building cleaning
activities

containers, IBC, or
roll-off type bins

Soil, sediment, or Soil sampling / In accordance.withi;, | Navy approved Off-site
vegeation building cleaning 40 CFR 173, location disposal
activities / removal of | Subpart |
durable sail cover/
clearing and grubbing
Concrete and asphait Excavation / in accotdance with | Navy approved Off-site
sampling 40iCER 173, location disposal
Sybpart |
Potential radiological Excavation'/ In accordance with | Navy approved Off-site
commaodities (e.g., deck | sampling 40 CFR 173, location disposal
markers) Subpart |
Debris including PPE, ﬁnvestigation Include with soil / Navy approved Off-site
plastic sheeting, activities involving concrete location disposal
disposable sampling dispagable
equipment J equipnent
Water from Excavation / In accordance with | Navy approved Off-site
decontagnination ot sampling / equipment | 40 CFR 173, location disposal
dewatering decontamination / Subpart |
building cleaning
activities
Non-Radiological Wastes (Non-LLRW)
Soil, sediment, Soil sampling / DOT specification Navy approved Off-site
vegetation, concrete, or | removal of durable drums or location disposal
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_ Table 7-1: Waste Management

Debris including PPE, Investigation Include with soil Navy approved Off-site

plastic sheeting, activities involving location disposal
disposable sampling disposable
equipment equipment

Table 7-1: Waste Management (continued)

Water from Excavation / DOT specification Navy approved Off-site

decontamination or sampling / equipment | drums or location disposal
dewatering decontamination / containers

building cleaning

activities
Miscellaneous trash Investigation Black nap- Removed daily Dumpsters at
that has not contacted activities translycent, trash the Base
contaminated media bags
Notes:

CFR = Code of Federal Regulations
DOT = Department of Transportation

The following subsections address specific confrol and management practices for low-
level radioactive waste (LLRW)and 'non-LLRW. Waste determined to be non-LLRW wiill
be transported and disposed of By Gilbane i LLRW will be transferred to the Navy's
LLRW contractor, and disposed of off-site, in accordance with the MOU.

7.2 Radiological Waste Management

Waste materials deemed ta.be LLRW will be managed in accordance with the Radiation
Protection Plan andigpplicable license procedures, including SOP PR-RP-170,
Radioactive Material Control (Appendix C).

7.2.1 Waste Classification

Accumulatedvaste deemed to be radioactive waste will be classified as LLRW based
on 49°CFR, basewide requirements, or disposal facility requirements. Waste
charactetigtics, including the radionuclides present and their associated specific
activities, will be measured by an available standardized test method, such as gamma
spectroscopy, strontium analysis, or alpha spectrometry, in accordance with the SAP
(Appendix A).

7.2.2 Waste Accumulation and Storage

Soil, debris, vegetation, water, and materials classified as LLRW may be generated
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during sampling. When classified as LLRW, these wastes may be placed in containers
provided by the Navy (55-gallon drums, super sacks, or equivalent). When filled, LLRW
containers will be transferred to the custody and control of the Navy’s LLRW contractor,
who will provide brokerage services including waste characterization sampling,
transportation, and disposal in accordance with federal regulations and disposal facility
requirements. Containers will be properly lined and an absorbent will be used if itis
considered necessary. Containers will be radiologically surveyed when filled with
material. Each container will be properly inventoried and labeled. Inventories:will include
material description and isotopic identification, and identification of hazardous
components, if appropriate. The contents of each container will be recorded in the field
logbook, and each container will be assigned a unique identification rumber,

Containers will be stored in a designated and posted radioactive material stoiage area
under the authority of the Navy’s LLRW contractor’s radioactive material ligense.
Storage areas may be at the site where the waste originated or.anothér location as
directed by the Navy. Containers will be secured to prevent unauthorized access to their
contents. Once filled, containers will be surveyed, and'surface radiation dose rate
measurements will be collected.

7.2.3 Labeling and Posting of Containets Containing Radioactive Waste

Each waste container containing LLRW . will beilabeled. The activity contained in each
waste container will be reported in pCifg, and maximum contact radiation levels will be
measured in milliroentgens per hour. Followihg the surveying and labeling, the waste
container will be placed in a designated and posted radioactive area. The container
area will be posted with a “Caution — Radioattive Material Area”signage. An inventory of
contents with radionuclide and spegific gctivity (if available) will be maintained by
Gilbane until the custody of the matetjal'is transferred to the Navy's LLRW contractor.

7.2.4 Waste Accumulation Areas

Gilbane will implement; at a'minimum, the following requirements for radioactive waste
stored on-site within'a,designated radioactive materials area:

s Industry standard posting and barrier materials will be displayed with wording
that includes, “Caution, Radioactive Materials Area,” at each radioactive waste
storage area sufficient to be seen from any approach. The signs will be legible
andiclearly conspicuous for outdoor and indoor locations.

e Alisle'space will be maintained to allow for the unobstructed movement of
personnel, fire-control equipment, spill-control equipment, and decontamination
equipment to any facility operation area, in the event of an emergency, unless
aisle space is not needed for any of these purposes.

* The areas will be secured to prevent unauthorized access to the material.
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¢ The following emergency equipment will be located within or readily available to
personnel during radioactive waste management activities at each accumulation
area:

— A device, such as a telephone or a handheld two-way radio, capable of
summoning emergency assistance (adjacent areas with personnel who have
communication devices or areas with fixed devices that personnel can access
quickly are sufficient)

— Portable fire extinguishers, fire-control equipment, spill-control gquipment,
and decontamination equipment

Filled containers generated during performance of work will be stored. in"&material

storage location until the contained material can be characterizgd and approptiately
classified. Depending on the characterization results, the material may beimoved to
another storage location, transported and disposed of off-site, or reused as backfill.

7.2.5 Inspection of Waste Accumulation Areas

While all waste accumulation areas will be informally.inspected daily during waste
generating activities, formal inspections of all ¢ontainer.accumulation areas will be
conducted and recorded at least weekly in dccéidanée with the appropriate Radioactive
Material License requirements. The PRSO or'designee will conduct inspections that will
be recorded in a dedicated field logbogk, and a weekly inspection checklist will be
completed. The container storage arfeas will'be inspected and the containers checked to
ensure:

¢ The containers are in good.conditioi."If a container is not in good condition, the
Navy’s LLRW contractor will'be informed.

e The containers;femain ¢losed and secured at all times, except when waste is
added or removed,

s The container labels'are visible and filled out properly.
7.2.6 Waste Transportation

In accordance with the MOU, the Navy's LLRW contractor will be responsible for
trapspottation of'the LLRW in accordance with the DOT Radioactive Material
Trangportationiregulations of 49 CFR for off-site disposal. Gilbane may supply DOT
contamination surveys and radiation measurements on the outside of the container prior
to shipment. The Navy's LLRW contractor will ensure that empty containers being
returned to vendors meet the release limits for equipment and materials.

LLRW transported from the site will be accompanied by a radioactive waste manifest or
a Uniform Hazardous Waste Manifest, as appropriate. Preparation of the LLRW
manifests is the responsibility of the Navy’s LLRW contractor.

BRAC will receive a copy of the manifest. The remaining copies will be given to the

[ PAGE \* MERGEFORMAT ] DCN: GLBN-0005-5364-0039

ED_006787_00025417-00115



Parcel B Removal Site Evaluation Work Plan
Former Hunter's Point Naval Shipyard
San Francisco, CA
7.0 Waste Management Plan

transporter. The manifest will be returned to the Navy signatory official in accordance
with the HPNS recordkeeping requirements.

7.2.7 Waste Disposal

The Navy's LLRW contractor is responsible for the disposal of LLRW. The Navy’s
LLRW contractor will coordinate closely with RASO and Gilbane to ensure proper
transfer of custody of the waste and will coordinate the shipment off-site. LLRW
inventories will be managed under the appropriate radioactive material license.

7.3 Non-Radiological Waste Management
7.3.1 Waste Classification

In general, wastes generated during the project will be asse&sed to détermine proper
handling and final disposition through chemical analysis, field"testing, and possible
generator knowledge. The exceptions are uncontaminated wastes (i.e., no contact with
contaminated media or remediation chemicals) anditrash:

Samples of these wastes will be collected and:analyzed to determine whether the waste
is a Hazardous Waste or a Non-hazardous {/aste, Analysis will be based on the
requirements of the off-site disposal facility ang may include total petroleum
hydrocarbons (typically C4 to Cao), volatilé:.organic cémpounds (VOCs), semi-VOCs,
corrosivity (pH), or California Assessinent Manual 17 total metals. Based on the results,
additional waste characterization may 'be needed to have the waste managed at an off-
site waste management facility:

The project EM will review the analytical'data and characterize and classify the waste.

Samples will be colletted in actordance with the general procedures in the following
section and sent tg'a properly licensed laboratory for analyses. If the waste is placed in
containers, one compasite sample (and one grab sample for VOC analysis, if needed)
will be collected for every 10 drums of each waste stream. If soil is staged in stockpiles
or bins, a 4-to-1, composite and a grab sample for VOCs will be collected. If liquid waste
is placed'in ‘g tank or container, grab samples are appropriate. Off-site waste
management facilities may require specific sampling per volume of waste accumulated
under their waste acceptance policy.

7.3.2 'Waste Sampling Procedures
7.3.2.1 Liguids

Analytical samples for liquid wastes will be collected from the disposal container (e.g.,
55-gallon drum) before disposal; one composite sample will be collected for every 10
drums. Water samples will be collected by the following procedure:
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1. Collect a water sample from a drum using a bailer or dipper if the water is
homogenous or use a coliwasa if the water has more than one phase.

2. Fill the sample containers for volatile analyses first. Fill the 40-milliliter vials so
there is no headspace.

3. Fill the sample containers for the remaining analyses.

4. Label and package the sample containers for shipment to the laboratory.
7.3.2.2 Solids

For soil, one grab sample and one composite sample will be collected:for every10
drums.

Soil sample procedures for collecting VOC samples are as follows:
1. Retrieve a core from the selected sample location.

2. Fill the appropriate sample containers completely full, with'the material from the
core.

Soil sample procedures for collecting non-volatile:or metals samples are as follows:

1. Collect equal spoonfuls of soil from five randémly gélected points and transfer
into a stainless steel bowl.

2. Use a stainless-steel spoon agid quatteringifechniques to homogenize the five
samples.

3. Fill the appropriate sample conitairiersicompletely full, with the homogenized
sample material.

4. Close the containers, label themi; complete chain-of-custody documentation, and
package them.for shipmient to the laboratory.

7.3.3 Waste Profile

Waste characterization, information will be documented on a waste profile form provided
by the off:site treatiment or disposal facility and reviewed by the project EM before being
submitted, to the Navy. The profile will be reviewed, approved, and signed by the
appropriate Navy personnel. Signed profiles will then be submitted to the designated
off-site facility:

The profilg typically requires the following information:

Generator information, including name, address, contact, and phone number
Site name, including street/mailing address

Process generating the waste

Source of contamination

Historical use for the area

Waste composition (e.g., 95 percent soil and 5 percent debris)
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e Physical state of waste (e.g., solid, liquid)
e Applicable hazardous waste codes
s DOT proper shipping name.

Gilbane will coordinate with its waste transport subcontractor to schedule the
transportation of the waste to the off-site disposal facility after the copy of the approved
waste profile is received.

7.3.4 Container Labeling

Waste containers containing contaminated media will be marked andilabeled uponitise
concerning their contents. Each hazardous waste container will bg marked, in
accordance with 22 CCR 66262.32. In addition, containers will be labeled and in
accordance with DOT 49 CFR 172.300 (Marking) and 172.400 (Labeling)::and 40 CFR
Subpart C. DOT labeling is only required before transporting off-site.

The labels will note the type of waste, location from which the waste was generated,
and accumulation start date. One of the following labels will'ba.ysed:

¢ “Analysis Pending” or “Waste
Material”—Temporary label until.analytical THIS COuTRINER
results are received and reviewed, ‘and itis fH HeLE
determined whether the wasté is hazérdous PENZING BNRIYSIS
or not. This label will inclyde:the
accumulation start date."An example.is
provided as follows:

CONTENTS,

ORIGIN GF MATRRALS

— Contents: Example — soil from
drill/lauger cuttings

—  Origin ofiMatetials: Former Hunters
Point Naval Shipyard DI BT TRMPER WYY CONTRINR

_  Address: BUTHORITED PERSOENEL SRy

— Contact:Name and Phone No.:

—i"Accumulation Start Date: Please add under the Contact

ADORESS,

oAt
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+ “Non-Hazardous Waste”— If the waste is
determined to be non-hazardous, provide the
following information:

Shipper: Former Hunters Point Naval
Shipyard

Address:

Contents: Example — soil from drill/auger
cuttings

Contact Name and Phone No.:

Please add Accumulation Start Date
somewhere on the mark

» ‘Hazardous Waste: If the waste is determined:0 bé hazardous, provide the
following information:

Name: Former Hunters Point Naval
Shipyard

Address:

Phone:

City: San Francisco

State: CA

Zip:

USEPA ID No.:

Manifest No.: Add before
transportation -
USEPA Waste No.: EM to provide D
CA Waste No."EM to provide R L

S

SRS

3

ni

A

Accumulatioh Start:Date: The date the
wastewas'first placed in the container
Rhysical State: Check solid or liquid
Hazardous Properties: Check the appropriate hazard
DO T proper shipping name: EM to provide

If additional assistance is needed in selecting the appropriate markings and labels, the
project EM or waste expert will be contacted.
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7.3.5 Waste Accumulation Areas

Although hazardous waste is not expected, Gilbane will coordinate with the Navy to
determine an appropriate site location to store any hazardous waste that is generated.

All containers will be physically handled in accordance with the APP/SSHP. Additional
management requirements for the containers expected to be put into use can be found
in Table 7-2.

Table 7-2: Non-LLRW Accumulation Requirements

Drums/Small e Inspected upon arrival on-site for signs of contamination or deterioration. Any

Containers container arriving with contents or in poor condition will be rejected.

» No penetrating dents that could affect the integrity ofithe drim are allowed.
Special attention will be paid to dents at the'drum’seams;

e Closed head drums: Will be inspected.toverify that'the bung will close
properly.

o Open head drums: Drum lids will.be inspected to verify that the gasket is in
good shape and that the lid will seat;properly on the drum.

e Arranged in rows of no more;than;2 druims with at least 3 feet between rows.

» Each container will be providediwithiits own marking and label, and the
markings and labels mustibe visible.

e Drums will remain‘completely closed with all lids, covers, bolts, and locking
mechanisms engaged; as though'ready for immediate transport, except when
waste is remgved from or added to the drum.

» Drums and small containers of hazardous waste will be transported using
proper drum-handling miethods, such as transportation by forklift on wood
pallets, with drums sgcured together. Containers will be transported in a
manner thatiwill prevent spillage or particulate loss to the environment.

e« “Drums will be disposed of with the contents. If the contents are removed from
the driims for off-site transportation and treatment or dispasal, the drums will
helidecortaminated prior to reuse or befare leaving the site.

o The outsides of the drums and containers must be free of hazardous waste
resijues.

& Idgnitable or reactive wastes will be stored at least 50 feet from the property
line.

®» Drums and containers will not be located near a stormwater inlet or
stormwater conveyance.

¢ Drums containing waste liquids, hazardous wastes, or incompatible wastes
will be provided with secondary containment capable of holding the contents
of the largest tank and precipitation from a 24-hour, 25-year storm.

e Liquid that accumulates in a secondary containment area will be removed and
placed in containers within 24 hours. Removed liquids with a sheen will be
characterized and classified.

s New empty drums will be marked with the word “Empty”. Drums that are being
reused will be marked with “Empty, last contained [previous contents]”

e All containers will be tracked on the field transportation and disposal log
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7.3.6 Inspection of Waste Accumulation Areas

Waste container accumulation areas will be inspected at least weekly for conditions that
could result in a release of waste to the environment. Inspections will focus on
conditions such as equipment malfunction, container or containment deterioration, and
signs of leakage or discharge. Specifically, containers {drums and roll-offs) will be
inspected for leaks, signs of corrosion, or signs of general deterioration.

Any deficiencies observed or noted during inspection will be corrected immediately.
Appropriate measures may include transferring waste from a leaking container:{o a new
container, replacing the liner or cover, or repairing the containment:berm,

Inspections will be recorded in the project logbook or on an inspéctionform.
Deficiencies and corrections will also be documented. The following:items:will be noted
in the logbook for each inspection:

¢ The location of the area inspected.
« Total number of containers present.
¢ Date.

s Verification that all containers are labelediwith'the'sccumulation start date,
contents, Base point of contact, and any.relevant hazards (such as flammable
and oxidizer). Labels must be yisible, legitile, and not faded.

¢ The condition of containers, Good tondition for containers is defined as no
severe rusting, dents, structural defects, or leaks.

¢ The condition of secondaryigontainment. Good condition for containment is
defined as no structural defects or leaks.

e Verification that all containers are completely closed with all bolts, lids, and
locking meghanisims engaged as though ready for immediate transport.

s Verification that containers are staged in rows not more than two drums wide,
with labels.facing outward and 3 feet of space between rows.

s \Verification that'all containers are being tracked on the transportation and
disposal.log.

& Verification that the accumulation area is clean and free of debris.
s Verification that emergency response equipment is present if required for the
waste being staged.

7.3.7 Waste Transportation

Each transportation vehicle and load of waste will be inspected before leaving the site,
and the inspection will be documented in the log book. The quantities of waste leaving
the site will be recorded on a transportation and disposal log. A subcontractor licensed
for commercial transportation will transport non-hazardous wastes. If the wastes are
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hazardous, the transporter will have a USEPA ID number and will comply with
transportation requirements outlined in 49 CFR 171-179 (DOT) and 40 CFR 263.11 and
283.31 (Hazardous Waste Transportation).

The transporter will observe the following practices when hauling and transporting
wastes off-site:

* Minimize impacts to general public traffic.
¢ Clean up waste spilled in transit.

¢ Line and cover trucks and trailers used for hauling contaminated waste'lo
prevent releases and contamination.

¢ Decontaminate vehicles before reuse.

In accordance with the MOU, the Navy’s LLRW contractor will:be respionsible for
transportation of the LLRW in accordance with the DOT Radioactive Material
Transportation regulations of 49 CFR for off-site disposal. Gilbatie may supply DOT
contamination surveys and radiation measurementg on the outside of the container prior
to shipment. The Navy's LLRW contractor will ensure that empty containers being
returned to vendors meet the release limits for equipment and materials.

Off-site transportation and disposal of hazardaous or, solid wastes will be handled by the
selected waste contractor. All hazardous waste transported from the site will be
accompanied by a Uniform Hazardous Waste Manifest and solid (non-hazardous) waste
will be accompanied by a Non-Hazardeus Wasté Manifest or Bill of Lading, as
appropriate. Navy personnel will be respansible for reviewing and signing all waste
documentation, including waste profiles; manifests, and land disposal restriction
notifications (manifest packages). Before signing the manifest, the designated Navy
official will ensure thatpre-transport requirements of packaging, labeling, marking, and
placarding accordingtt.40 CFR Parts 262.30-262.33, and 49 CFR Parts 100-178 are
met.

7.3.8 Waste Disposal

HazardoUs énd sglid wastes will be transported off-site for appropriate treatment and
dispesal.

Hazardous waste will be disposed of or managed only at a hazardous waste disposal
facility pre-gqualified by Gilbane and permitted for the disposal of the particular type of
hazardous or solid waste generated.

7.4 Waste Minimization

To minimize the volume of hazardous and radioactive waste generated during the
project, the following general guidelines will be followed:

¢ Waste material will not be contaminated unnecessarily.
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7.5

Work will be planned to minimize the amount of waste generated.

Material may be stored in large containers, but the smallest reasonable container
will be used to transport the material to its destination.

Cleaning and extra sampling supplies will be maintained outside any potentially
contaminated area to keep them free of contamination and to minimize additional
waste generation.

Detergents or decontamination solutions will be mixed outside potentially
contaminated areas.

When decontaminating radioactively contaminated material, every effort'will be
made to minimize the generation of mixed waste.

Contaminated material will not be placed with clean material,
Wooden pallets inside an exclusion zone will be covergdiwith plastic.
Material and equipment will be decontaminatediandireused when practicable.

Volume reduction techniques will be used when practicable.

Compliance with CERCLA Off-site Rule

Consistent with the Comprehensive EnvitonmeéntaliResponse, Compensation, and
Liability Act (CERCLA) Off-site Rule, wastés, such as contaminated soil or hazardous
waste generated from remediation activities, at a/ CERCLA site may be transferred only
to off-site facilities that have beefi"deemed acceptable by the USEPA Regional Off-site
Contact (40 CFR 300.440). WithNavyapproval, Gilbane will confirm with EPA’s Region
9 Off-site Rule Coordinator that a disposal facility has current offsite rule approval
before shipment of any wastes, and will'request proof of Off-site Rule approval from the
off-site disposal facility before transferring any wastes to that facility.

Other disposal practices tg be followed are as follows:

Hazardous wagte (State and Resource Conservation and Recovery Act [RCRA])
will be sent to an off-site, permitted, RCRA Subtitle C treatment, storage, and
disposal Tacility.or Wastewater Treatment Facility permitted under the Clean
Water Act!

Nép-tiazardous wastes will be disposed of at an off-site RCRA Subtitle D facility
pernijtted to receive such wastes. It is expected that contaminated soil and debris
will be classified as non-hazardous and disposed of at a Subtitle D facility.

Decontamination water may be discharged to an on-site water treatment facility
with written permission from the Base or disposed of off-site at a facility permitted
to accept the waste.

Uncontaminated debris may be sent to municipal landfills, landfills designated for
construction/demolition debris, or a recycling facility.

General trash will be disposed of in dumpsters at the shipyard.
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The designated off-site facility will be responsible for providing a copy of the fully
executed waste manifest and a certificate of treatment or disposal for each load of
waste received to the generator.

7.6 Documentation

Documentation requirements apply to all waste managed during project activities. Field
records of all waste-generating activities will be kept. All pages of the field data record

log will be signed and dated by the person entering the data. The following information
will be recorded in the log:

Description of waste-generating activities

Location of waste generation (including depth, if applicable)
Type and volume of waste

Date and time of generation

Description of any waste sampling

Name of person recording information

e Name of field manager at time of generation

7.7 Updating the Waste Management Plan

The Waste Management Plan section will be Updated.as changes in site activities or
conditions occur, as changes in appligableiyegulations occur, and as replacement pages
are added to this work plan. Revisions to.waste management procedures will be
reviewed and approved by the Nawvy, All changés to the plan associated with radioactive
or mixed waste will require approyal from RASO.
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8.0 Environmental Protection Plan

This section briefly describes the environmental protection plan that will be
implemented.

8.1 Land Resources and Vegetation

Parcel B is within a developed former industrial area with limited to no vegetation. The
administrative provisions of the applicable permit programs will be applieq to,protect
wetlands and streams, if appropriate.

8.2 Fish and Wildlife, Threatened, Endangered, and Sensitive
Species

Several hundred types of plants and animals are believed to live at.or near HPNS. No
federally listed endangered or threatened species are helieyedto permanently reside at
HPNS or in the vicinity (Levine-Fricke Recon, Inc. [lievire-Friekel.and PRC
Environmental Management [PRC], 1997); however; San Francisco Bay is a seasonal
home to migrating fish and birds.

8.3 Wetlands and Streams

Two freshwater streams, Yosemite Creek afid Islais Creek, flow into San Francisco Bay
adjacent to the border with HPNS::Surface water resources at the site are limited to
small groundwater seeps from exposed bedrdck and the surface water in adjacent San
Francisco Bay. The administrative;provisions of the applicable permit programs will be
applied to protect wetlands and streams, if appropriate.

8.4 Stormwater, Sediment, and Erosion Control

Stormwater, sediment;and'grosion control will be managed through the Stormwater
Poliution Prevention'Blan (SWPPP) included with this document as Appendix D.

8.4.1 Stormwatér Pollution Prevention

Stefmwater pollution prevention, otherwise known as stormwater management, includes
measures that‘can reduce potential stormwater pollution from industrial activity poliutant
sources; Stormwater management includes the following BMPs: a pollution prevention
team, riskidentification and assessment, preventive maintenance, good housekeeping,
site security, spill prevention and response, stormwater poliution prevention, sediment
and erosion prevention, inspection and monitoring, and personnel training. These BMPs
help to identify and eliminate conditions and practices that could cause stormwater
pollution. The SWPPP details the entire program, including the regulatory requirements
and the methods used to meet these requirements.

Inspections play a large role in the prevention of releases and pollution of stormwater.
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Qualified contractors and personnel will perform inspections as described in the
SWPPP. These inspections will be documented and retained pursuant to the
requirements of Section 6.0.

8.4.2 Stockpile Control

Stockpiles, although not expected, will be managed to ensure that any possible cross
contamination with surrounding surfaces will be minimized to the extent posgible. These
measures will include:

¢ All excavated material will be placed on plastic to prevent contact with ‘the
surface.

s All stockpiles will be covered with a temporary cover or chiemical:soil stabilizer at
the end of the shift or when stockpile additions or removals &re complete.
Stockpiles will be monitored at a minimum on a weekly'basis, and daily before,
during, and after storms or periods of high winds;

« BMPs (such as bio waddles, straw waddles, gnd’ergsion berms) will be used
around stockpiles to prevent material migration.

e Stockpiling of known hazardous material will not:be allowed. Hazardous material
will be packaged as hazardous waste:and:stored tinder RCRA controls pending
removal by the Navy’s LLRW coniractor:

8.4.3 Non-Radiological Hazardous Materials
Hazardous material will be managed in aécordance with applicable permits, plans, rules
and laws. The following will be required:

e Hazardous material will be labeled and stored properly.

s Hazardous waste will be placed into approved containers and stored in
designated Satellite. Accumulation Areas or Waste Accumulation Areas.

e Hazardous material or waste containers will be kept closed when not in use.

s Before workers open any container or package with hazardous material, the
ptoject EM will be consulted to determine whether pre-entry monitoring is
required:

8.5 ":Air Quality and Dust Control

All intrusive activities will comply with the substantive requirements of the Bay Area Air
Quality Management District Rule 40 and Regulations 6-305 and 8 pertaining to fugitive
dust emissions and maintaining coverings on stockpiled materials. Fugitive emissions
will be minimized to the extent possible. Subsurface soil within the HPNS is expected to
be moist and not require dust suppression. Dust control measures will include:

¢ [f visible dust is caused by intrusive methods, work will be paused and the source
of the dust will be corrected by dust suppression.
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« Continuous radiological air samples (general area) will be collected during any
intrusive work within areas of known or potential radiological contamination or
material.

s Areas with known or suspected radiological material that could become airborne
from light winds (fine or powdered material) will be evaluated for a suitable
stabilization method (dust control agent, fixatives, surfactants, or covering with
erosion control covers).

¢ Area monitoring will be conducted using direct reading dust monitors . and
photoionization detector.

s Stationary high-volume area sampling will be implemented as appropriate:

A Dust Management and Air Monitoring Plan is included with this ‘docunignt as
Appendix E. Any air permits (e.g., local air quality board) thiat are réquired'for the
performance of work will be detailed in the project environmentalplan.

8.5.1 Radiological Air Sampling

Airborne activity monitoring {(continuous or grabisamples) and:.engineering controls may
be required during work when deemed appropriate by the PRSO or the Navy. To control
occupational exposures, appropriate PPE willbe'used, respiratory protection
requirements will be determined, and monitoring.andfrending for airborne radioactive
material will be performed as necessary. Efigineering controls will be implemented if
required to maintain airborne concentrations below the applicable derived air
concentration (DAC) value for thie ROCs (Table 8-1).

During work, if the airborne concentration exceeds the appropriate DAC, ongoing
activities will cease and the affected laocation will be posted until the source of the
airborne concentratiofi is elimitiated and levels are confirmed to be below the
appropriate DAC. Air monitoring will be performed using the methods described in SOP
PR-RP-150, Radiological Survey and Sampling (Appendix C). It is not anticipated that
airborne contaminatiai will occur.

Table 84%:Derived’Air Concentrations

?26Ra Alpha (a) 30x10-10

ZSQPU 30 x 10-12

%Sy Beta (b") 8.0 x 109

1¥7Cs 6.0 x 108
Notes:

The most protective DACS for alpha and beta-emitting nuclides
will be used as determined by the ROCs in that work area.
pCifmL = microcurie(s) per milliliter
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8.5.2 Non-Radiological Area and Personal Air Monitoring

Air monitoring for non-radiological contaminants is expected during fieldwork at HPNS.
In keeping with the philosophy of “Zero Dust,” engineering controls will be the primary
method for eliminating dust. To verify the effectiveness of the controls, area-direct
reading dust monitors (e.g., DataRAM) may be used. Area dust monitors may be
deployed at select locations around the boundary of the site (environmental Jocations).

In addition, stationary high-volume sampling will include upwind and downwing
monitoring for the ROCs, total suspended particulates, arsenic, lead;smanganese,
particulate matter with particles larger than 10 microns in size, and asbestos.

Monitoring data will be compared with the threshold concentration levels‘developed for
the project site. If an analyte concentration exceeds its threshold level; the upwind and
downwind results will be compared to identify whether the exceedance was caused by
on-site activities. If on-site activities are found to be th& catise of an exceedance, the
SSHO will immediately implement corrective actions to enharice the dust control
measures being implemented. These measures include; butare not limited to, applying
additional water and soil stabilizers, reducing drivihg speeds on unpaved roads, and
modifying the equipment and approach used. to"perform the work activities.

Breathing zone action levels will be established for iéh-radiological contaminants (e.g.,
heavy metals and polychlorinated biphenyls}; based on prior soil sampling at the site
and the task (e.g., drilling and exgavation). Dirgct-reading monitoring equipment (such
as DataRAM and photoionizatiop detagtor) will be used to verify that action levels are
not exceeded during work tasks.

Each project task plan.will be evaluated if non-radiological personal integrated air
sampling is required; ifi.addition to direct-reading monitoring. The SSHP will be updated
via a Field Change Request if additional monitoring is needed based on task-specific
chemicals of concern..The APP and SSHP further discuss personal air monitoring
requirementsigf.the project.

8.6 MNoise Prevention

Usihg stdndard OSHA occupational noise evaluation methods, the time-weighted
average for .any 8-hour period will not exceed 90 decibels (dBA) to any worker. In
additiofi;. Gilbane will endeavor to limit noise directly resulting from project work at or
below 80 dBA at the task area boundary, or 70 dBA at the HPNS boundary. Due to
concerns from local residents on and around the shipyard, heavy equipment operations
generally are not permitted prior to 0700 hours nor after 1800 hours daily, and no
vehicles are allowed to park or idle at the Hunters Point entrance before or after work
hours. Work on Saturdays and Sundays is not expected, however if necessary will
require advance approval by the Navy, ROICC, and CSO Representatives.
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8.7 Construction Area Delineation

Construction area delineation will be evaluated upon arrival of the advance project
personnel. Following this evaluation, minor modifications may be made to the project
plans and procedures to reflect the current conditions.

8.8 Traffic Control Plan

Traffic control will be implemented in accordance with a traffic contrel plan thatiwillbe
produced prior to mobilization, to be reviewed and accepted by the Mavy'RPM, ROICC,
and CSO, which will account for available HPNS and Parcel acgass points atthe time of
field work initiation.

8.9 General Operations

General operations will be governed under this work planito ensure that any operation
conforms to the requirements listed within. These reguirements are specific to the type
of hazard (e.g., radiological, hazardous material, dnd health.and safety) and further
require that each task have a corresponding: AHA: Réyview of the general operations
AHA will include all environmental programs and permits to ensure compliance.

8.10 Spill Prevention, Response, and Reporting

The project spill plan is provided,.in the: ARP/SSHP.
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